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A  REPUTATION  EARNED 
BY  PERFORMANCE 


The  prestige  that  OKONITE  enjoys  was  earned 
by  a  half  century  of  consistent  perform¬ 
ance.  This  reputation  is  a  protection  to  the 
user.  It  removes  all  doubt  about  merit;  it 
clears  away  all  complexities  and  mysteries. 
When  using  OKONITE,  the  operating  man  can 
depend  upon  security  of  service  and  large 
ultimate  savings  in  plant  maintenance  costs. 

OKONITE  cables  for  all  power  purposes  — 
station,  underground,  submarine  and  aerial 
— assure  consistent  performance  over  many 
years  of  use.  A  mere  specification  covering 
the  purchase  of  insulated  wire  and  cable 
equipment  can  specify  only  the  general  char¬ 
acteristics  found  in  a  cable  at  the  time  it  is 
manufactured.  It  cannot  include  stipulations 
which  cover  certain  details  of  quality  and 
processing  peculiar  to  OKONITE  products. 

The  only  way  to  get  OKONITE  performance  is 
to  buy  OKONITE  by  brand  name. 


Okonife 
ln»uiot«d  Wir«t 
and  CobUs 


Vomtfthod  Combric 
Coblat 
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InsuioHng  Topa 
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Friction  Topos 
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O«ONlTI<AU(N0ft 

Mooucn 
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Spiking  Motonols 
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N.E.L.A.  Section  Chairmen  Appointed 
Railroad  Electrification  Gains  Momentum 
Electrical  Progress  in  German  Republic 
New  Federal  Power  Board  Still  Unborn 


— NEW  JERSEY  occupies  a  stra¬ 
tegical  |)osition  where  electri¬ 
fication  of  steam  railroads  is 
concerned.  The  Lackawanna’s 
present  and  the  Pennsylvania’s 
and  the  Reading’s  future  pro¬ 
grams  must  all  take  her  in. 
The  1)..  L.  &  \V.  has  made  a 
good  beginning. 

— BEXEFICEXT  byproduct 
of  hydro-electric  development  is 
the  anti -malaria  campaign  it 
brings  in  marshy  regions.  A 
present  outstanding  example  is 
found  in  the  Georgia  Power 
Company’s  operations  at  Fur¬ 
man  Shoals. 

— GERM.\XY  is  on  the  up-grade 
economically,  industrially  and 
electrically,  says  an  American  ob¬ 
server.  Consumption  of  energy 
has  risen  50  per  cent  in  four 
years. 

— ADEQUATE  wiring  is  a  vital 
element  in  preventing  city  build¬ 
ings  from  becoming  out-of-date 
and  unremunerative.  Minimum 
si)ecifications  are  now  codified. 


— THREE  engineers  of  high 
standing  will  guide  Los  Angeles 
Water  and  Power  Commission 
in  mapping  program  before  bond 
issue  for  $19,000,000  is  sub¬ 
mitted.  History’s  lessons  are 
not  always  wasted. 

— SEXATE  adjourns  without  ac¬ 
tion  on  President’s  first  three 
nominations  for  the  new  Federal 
Power  Commission.  Xo  doubt 
the  Upper  House  will  have  a 
complete  slate  for  its  ai)praisal 
when  it  reassembles  in  Decem¬ 
ber.  After  all.  a  goo<l  start  is 
more  important  than  a  fast  one. 


—A  NEW  YORK  CITY  mu¬ 
nicipal  court  takes  a  hand  in  the 
battle  over  submetering  by  ruling 
that  landlords  selling  energy 
must  have  a  commission  certifi¬ 
cate  of  convenience  and  neces¬ 
sity.  Xo  one  has  attacked  the 
problem  from  just  that  jwint  of 
view. 

—LOAD  DISPATCHING  over 
the  extended  transmission  .sys¬ 
tem  of  the  New'  England  Power 
Association  has  been  worked 
out  along  symmetrical  lines  that 
■'Contain  many  hints  for  other 
organizations. 


NEWS 


OF  THE  WEEK 
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Three  Railroads  Push  Electrification  in 
New  Jersey  and  Pennsylvania 


SUPPLEMENTING  the  announce¬ 
ment  printed  on  July  19  ( p;4;e  *)8) 
concerning^  the  progress  ])eing  made  on 
the  Delaware,  Lackawanna  &  Western’s" 
electrification  of  its  suhurhan  New  Jer¬ 
sey  lines,  details  sent  hy  a  company 
representative  to  the  Electrical  World 
tell  of  the  letting  of  contracts  for  the 
construction  of  141  all-steel  vestihuled 
motor  cars  and  the  conversion  of  a  sim¬ 
ilar  number  of  the  latest  nuxlels  of 
suhurhan  coaches  formerly  used  into 
vestihuled  trailers.  This  e«|uipment  will 
l»e  operated  in  units  of  motor  and  trailer 
and  couplwl  to  form  trains  up  to  twelve 
cars  in  length,  each  car  acconuiKKlating 
from  78  to  84  passengers. 

.Alternating  current,  varying  in  volt¬ 
age  from  13,(K)(>  to  66,000.  will  re;ich-the 
railroad  through  five  substations — those 
at  Bergen  Junction  and  Roseville 
( Newark )  receiving  energy  from  the 
Public  Service  Electric  &  Gas  t'ompany, 
that  at  .Summit  from  the  Jersey  Gen- 
tral  Power  &  Light  Company,  and  those 
at  Hernardsville  and  Denville  from  the 
.New  Jersey  Power  &  Light  Company. 
.At  each  of  these  substations  thirteen 
rectifiers  and  an  equal  number  of  trans¬ 
formers  convert  the  electricity  to  3,()(K) 
volts  direct  current.  The  larger  recti¬ 
fiers  will  operate  at  3,000  volts  and  are 
believed  to  Ik*  the  largest  ever  to  oper¬ 
ate  at  so  high  a  figure. 

Electrification  on  the  railroad  has 
now  progressed  to  a  point  where  trains 
can  he  run  over  part  of  the  system. 
.At  4  p.m.  on  Thursday,  July  17,  the 
first  of  the  new  multiple-unit  trains 
was  operated.  Since  that  time  four-car 
and  eight-car  trains  have  been  run  daily 
between  Bergen  Junction  and  .Secaucus 
for  the  purpose  of  testing  e(|uij)ment 
and  instructing  trainmen.  Runs  have 
also  been  made  along  the  main  line 
from  Bergen  Junction  to  Harrison 
Tower.  On  July  23  representatives  of 
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the  technical  press  visited  the  Bergen 
substation  and  inspected  the  new  cars 
in  operation. 

■Substation  e(|uipment  is  being  in- 
stalled_  according  to  schedule.  Buildings 
are  completed  and  electrical  apparatus 
is  apjiro.ximately  50  per  cent  in  place. 
.New  cars  are  arriving  and  trailers  are 
lK*ing  converted  at  the  rate  of  one  each 
];er  day  and  will  continue  on  that  sched¬ 
ule  until  the  completion  of  the  141 
units.  .As  before  reported,  service  to 
the  public  will  begin  about  the  middle 
of  .September  on  the  .Montclair  Division. 


This  improvement  is  being  made  by 
the  Lackawanna  Railroad  at  the  e.xpress 
desire  of  passengers,  who  declared  their 
willingness  to  bear  their  share  of  the 
expenditure  involved  by  paying  higher 
prices  for  commutation  tickets.  Opera¬ 
tion  at  3,(XK)  volts  direct  current  was  de¬ 
cided  upon — for  the  first  time  in  Amer¬ 
ica  as  regards  suburban  service — be¬ 
cause  it  was  deemed  the  best  to  meet 
the  reijuirements  of  both  suburban  and 
main-line  operation  and  with  a  possible 
extension  of  the  electrifieil  zone  over  the 
mountains  to  Scranton  and  the  anthra¬ 
cite  coal  fields,  134  miles  away,  in  view 
as  a  future  goal. 

On  the  Pennsylvania 

With  the  change  made  this  week  from 
steam  to  electric  power  on  its  Schuyl¬ 
kill  division,  which  embraces  17  miles 
of  trackage  between  Philadelphia  and 
Norristown,  the  Pennsylvania  Railroad 
will  have  in  operation  3.S4  miles  of  elec¬ 
trified  line  mileage  and  683  miles  of 
track  mileage,  representing  approxi¬ 
mately  one-fifth  of  the  total  electrified 
line  mileage  and  one-(|uarter  of  the  elec¬ 
trified  track  mileage  of  all  railroads  in 
the  United  States.  It  will  operate  in  the 
Philadelphia  suburban  zone  a  total  of 
131  miles  of  electrifie<l  line  and  426 
miles  of  electrified  track. 

The  general  electrification  program 
covers  much  of  Pennsylvania’s  impor¬ 
tant  Eastern  track  mileage.  It  will 
in  the  comparatively  near  future  involve 
a  change  from  steam  to  electric  power 
of  both  passenger  and  freight  service 


T  T  T 


CHICAGO  RIVER  REFLECTS  LIGHTING  SCHEME 


— International  Nevm  lUfl 

Somcivhat  unusual  effects  have  been  gained  in  the  exterior  ligkUng  of 
the  Merchandise  Mart  Building,  on  the  north  bank  of  the  Chicago 
River,  lehich  gh  es  by  reflection  a  touch  of  beauty  to  the  murky  waters 

of  the  stream. 
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President's  Power  Commission  Nominees 
Not  Confirmed  as  Senate  Adjourns 


troni  Hell  Gate  Bridge,  N.  Y.,  through 
I'hiladelphia  and  Baltimore  to  the  Poto¬ 
mac  gateway  at  Washington.  Ulti¬ 
mately  the  program  calls  for  the  elec¬ 
trification  of  the  main  line  west  from 
Philadelphia  as  far  as  Atglen,  and 
the  low-grade  freight  lines  between  the 
Sus(|uehanna  River  Valley  and  the  rail¬ 
road’s  eastern  terminals. 

Completion  of  this  program,  at  a  cost 
of  more  than  $100,(X)(),0(K),  will  give  the 
road  a  total  of  800  miles  of  electrified 
line  and  2.700  miles  of  electrified  track. 

On  the  Reading 

The  Reading  Company  is  pushing  its 
electrification  program  in  the  Phila¬ 
delphia  snhurhan  zone,  and  the  work  to 
(late  is  considerably  ahead  of  schedule. 
When  the  work  was  started,  early  in 
1029,  it  was  expected  that  the  line  be¬ 
tween  Philadelphia  and  Lansdale  would 
tie  put  into  operation  in  April,  1931, 
and  that  the  second  electrified  line,  from' 
Philadelphia  to  Langhorne,  would  he 
jilaced  in  operation  in  .Septemher.  1931. 
It  is  now  believed  that  the  two  lines 
will  he  placed  in  fiperation  vimnhane- 
•  iiisly,  and  it  is  po>sihle  that  both  will 
he  completed  a  month  or  so  before  the 
earlier  date. 

It  was  recently  announced  by  the 
Reading  that  the  Doylestown  branch,  a 
10-mile  stretch  from  Lansdale  to 
Doylestown,  will  also  he  electrified  to 
obviate  the  necessity  of  changing  to 
''team  trains  at  Lansdale.  Early  steps 
also  include  the  line  from  I’hiladelphia 
to  Chestnut  Hill  and  the  branch  from 
Glenside  to  Hathoro.  It  is  estimated 
that  the  electrification  embraced  in  tin 
present  program  will  cost  $20,300,(MX). 
Ujion  its  completion  it  is  predicted  that 
the  railroad  will  he  electrified  from 
Ltinghorne  to  Bound  Brook.  X.  J..  and 
ultimately  to  New  York,  and  from  Lans¬ 
dale  to  Bethlehem  and  through  the 
Schuylkill  Valley  as  far  as  Reading. 
The  approximate  cost  of  the  second  step 
is  put  at  $32,0901100. 

T 

Public  Hearings  on  All 
Mergers  in  Wisconsin 

Y  RECENT  edict  of  the  Wisconsin 
Railroad  Commission,  no  more  per¬ 
mits  will  he  granted  for  mergers  of  pub¬ 
lic  utilities  in  that  state  or  the  issue  of 
refunding  securities  based  tipon  the 
mergers  save  after  a  public  hearing  by 
the  commission,  at  which  a  record  will 
he  taken  of  the  terms  on  which  the 
merger  is  proposed  and  the  methods  by 
which  it  is  proposed  to  finance  the 
merged  companies.  Hearings  have  been 
held  in  the  past  on  sfime  applic<ations 
tor  mergers,  hut  in  many  instances  the 
certificates  have  been  issued  on  state- 
nients  showing  the  book  values  of  the 
properties  included  in  the  plan. 


PRESIDENT  HOOVER  has  asked 
the  Attorney-General  whether  the 
amendment  to  the  water-power  act  re¬ 
organizing  the  Federal  Power  Commis¬ 
sion  will  permit  of  recess  appointments. 
The  President  on  July  19  sent  to  the 
Senate  for  confirmation  the  names  of 
?\larcel  Garsaud  of  New  Orleans,  for 
the  three-year  term ;  Ralph  D.  William¬ 


son  of  Washington  State,  for  the  two- 
year  term,  and  Claude  L.  Drajier  of 
Wyoming,  for  the  one-year  term.  I'he^e 
nominations  were  reported  favorably  by 
the  interstate  commerce  committee,  hut 
cdijection  to  immediate  consideration 
was  voiced  by  Senator  Walsh  of  Mon¬ 
tana  and  Senator  McKellar  of  Ten¬ 
nessee.  on  the  ground  of  insufficient 
information.  .Ks  a  result  no  one  of  the 
nominees  was  confirmed. 

The  act  reorganizing  the  commission 
jiiovides  that  the  new  body  may  func¬ 
tion  when  three  of  the  members  shall 
have  taken  office,  hut  the  phraseology* 
of  the  act  may  he  found  to  preclude 
the  usual  practice  of  allowing  the  Presi- 
*knt  to  fill  offices  during  the  time  Con¬ 
gress  is  not  in  session.  The  fact  that 
the  President  called  upon  the  .Attorney- 
General  so  jiromptly  for  a  ruling  on  this 
])oint  indicates  that  the  uncertainty  will 
not  he  prolonged.  This  is  regarded  as 
diesirahle,  since  the  old  commission  does 
not  want  to  proceed  with  important 
matters  if  new'  commissioners  are  to 
take  over  the  work  in  the  near  future. 

The  act  provides  that  no  one  may  he 
selected  for  the  commission  who  is  con¬ 
nected  with  the  power  business.  Evi¬ 
dently  it  is  the  President’s  desire  to 


obtain  men  for  the  place  who  never 
have  been  connected  with  private  power 
companies.  In  addition,  they  mu.st  he 
divided  as  to  political  affiliation,  as  to 
e.xperience,  as  to  groups  of  thought  and 
as  to  the  section  of  the  country.  When 
all  of  those  considerations  must  he 
observed  it  makes  “a  picture  puzzle  that 
is  hard  to  fit  together,”  as  the  President 
expressed  it.  In  case  it  is  necessary 
for  the  old  commission  to  carry  on  until 
December,  the  President  pointed  out 
that  no  interest  will  suffer. 

Colonel  Garsaud.  who  was  horn  in 
France  49  years  ago  and  came  to  New 
( )rleans  at  the  age  of  twelve,  is  one  of 
the  outstanding  engineers  of  the  .’south. 
I'ntil  recently  he  was  general  manager 
of  the  Board  of  Commissioners  for  the 
I’ort  of  New'  Orleans.  His  duties  in 
that  connection  were  largely  of  an  engi¬ 
neering  character.  Prior  to  that  time 
he  was  chief  engineer  of  the  Levee 
Board  of  Orleans  Parish.  He  formu¬ 
lated  the  plans  for  the  twenty-seven- 
million -dollar  lake-front  reclamation 
project  which  is  nearing  completion  in 
New  Orleans.  He  was  indorsed  by  the 
-American  Engineering  Council  and  by 
John  B'.  Coleman,  president  of  the 
American  Society  of  Civil  Engineers. 

Mr.  Williamson  is  an  attorney. 
While  most  of  his  practice  has  been  in 
connection  with  reclamation  projeets, 
he  is  very  familiar  with  the  water¬ 
power  situation  in  the  Northwest. 

Mr.  Drafx'r  is  the  chairman  of  the 
Public  .Service  Commission  of  Wy¬ 
oming.  He  has  served  in  that  j)Osition 
through  three  state  administrations  and 
he  has  lieen  active  in  the  National  .Asso¬ 
ciation  of  Railroad  and  Utilities  Com¬ 
missioners. 

T 

Iowa  Court  Against 
Foirbonks-Morse  Plan 

Another  state  supreme  court  de¬ 
cision  I)earing  on  the  right  of  a 
municipality  to  purchase  an  oil-engine 
generating  plant  on  the  installment 
basis,  paying  for  it  from  future  earn¬ 
ings,  without  regard  to  the  constitu¬ 
tional  debt  limitation,  has  been  handed 
down — this  time  in  Iowa.  In  a  previous 
decision  in  anfither  case,  rendered  about 
a  year  ago,  Iowa’s  Supreme  Court 
seemed  aligned  with  the  highest  tri¬ 
bunals  of  Nebraska.  Texas  and  Utah  in 
confirmation  of  this  right.  In  the 
late.st  decision,  in  which  the  town  of 
.Sidney  and  B'airbanks,  Morse  &  Com- 
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Last  year  the  Electrical  World  reported  the  design  by  General  Electric  engineers  of  a  nezv-type  vertical- 
compound  turbine  in  zvliich  the  high-pressure  element  zvas  to  be  mounted  aboz’e  the  lozv-pressure.  The 
Pacific  Gas  &  Electric  Company  ordered  tzvo  of  these,  rated  at  50,000  kzv.  each,  and  Henry  Ford  one,  rated 
at  110,000  kzv.  At  the  Perth  Amboy  station  of  the  Jersey  Central  Pozver  &  Light  Company  such  a 
machine,  rated  at  25,000  kzv.  and  operating  at  1,250  lb.  pressure,  has  just  been  installed. 
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pany  are  concerned,  the  court  aligns 
itself  with  the  Supreme  Court  of  Idaho, 
where  early  this  year  a  similar  adverse 
decision  was  handed  down.  The  court 
says : 

The  contract  under  consideration  pro¬ 
vided  for  the  sale  of  this  machinery  to  the 
city,  to  be  paid  for  by  pledge  orders  as 
thereinbefore  specified.  The  question  there¬ 
fore  is,  had  the  city  the  power  to  make  the 
contract  under  consideration  for  the  pur¬ 
chase  of  said  machinery  to  be  paid  for  as 
therein  specific?  That  it  had  the  power 
to  purchase  machinery  of  this  character 
cannot  be  questioned,  but  did  it  have  the 
power  to  make  a  contract  in  which  it  agreed 
to  pay  for  said  machinery  through  pledge 
warrants,  supported  by  an  ordinance  pledg¬ 
ing  such  machinery  and  the  net  income 
from  a  plant  to  be  constructed  to  the  pay¬ 
ment  of  such  pledge  w’arrants  on  future 
dates?  Under  the  provisions  of  the  above- 
quoted  statutes,  no  such  power  is  specifi¬ 
cally  or  expressly  given,  and  if  such  p<iwer 
exists,  it  must  be  implied.  It  is  also  true 
that,  when  the  right  is  claimed  under  an 
implied  power  to  do  a  thing  in  a  certain 
way,  it  must  be  absolutely  necessary  that 
it  should  be  done  in  that  way  in  order  to 
exerci.se  the  power  conferred.  If  it  is  not 
tlius  necessary,  the  fact  that  it  is  convenient 
or  useful  to  do  it  in  that  way  will  not 
authorize  presumption  of  implied  power. 

Applying  these  rules  to  the  case  before 
us.  the  fact  that  it  may  be  useful  or  con¬ 
venient  to  the  corporation  to  buy  this 
machinery  and  pay  for  it  by  pledge  war¬ 
rants  will  not  authorize  the  conclusion  that 
it  has  the  implied  power  to  do  so,  because 
it  is  not  ab.solutely  necessary  to  attain  the 
end  sought,  the  statute  providing  that  it 
may  issue  bonds  and  pay  by  ta.xation. 


Kansas  City  Company's 
View  of  Power  Situation 

ANSAS  CITY,  MO.,  and  Kansas 
City,  Kan.,  as  well  as  the  environs 
of  both,  would  benefit  greatly  from  a 
unified  power  system  with  a  total  gen¬ 
erating  capacity  of  450,000  kw.,  equally 
divided  between  the  Kansas  City  Power 
&  Light  Company’s  Northeast  plant,  its 
Second  Street  and  Grand  Avenue  plant 
and  an  enlarged  plant  superseding  the 
present  municipal  plant  across  the  river 
in  Kansas. 

This  is  the  deduction  from  the  story 
told  by  the  power  and  light  company  in 
a  full -page  newspaper  advertisement 
with  a  chart  showing  the  present  lines 
and  indicating  the  possible  connection  of 
its  station  with  that  of  the  Kansas 
municipality.  The  map,  the  company 
says,  may  “furnish  an  answ'er  to  the 
question.  ‘Why  does  Greater  Kansas 
City  grow’  indu.strially  in  spots  ?’  ’’  Any 
aggressive  designs  on  the  municipal 
property  are,  however,  specifically  de¬ 
nied.  the  company  saying: 

The  Kansas  City  Power  &  Light  Com¬ 
pany  stands  ready  now,  as  always,  to  pur¬ 
chase  any  municipal  properties  within  its 
trade  area.  We  are  not  now  and  will  not 
engage  in  any  campaign  of  embarrassment 
of  municipal  properties  w'ith  the  view'  of 
forcing  an  expression  on  a  sale  of  such 
properties  by  the  people  owning  them. 

On  December  29,  1926,  we  made  a  tenta¬ 
tive  offer  to  acquire  the  Kansas  City 


(Kan.)  electric  property.  We  w'ill  resume 
negotiations  when  the  people  themselves  or 
their  accredited  representatives  express  a 
w'illingness  to  sell.  The  Kansas  City 
Power  &  Light  Company  is  in  a  position 
to  give  the  best  price  and  the  best  service 
of  any  utility  group  in  this  territory.  But, 
the  Kansas  City  Power  &  Light  Company 
will  not  become  directly  or  indirectly  a 
party  to  a  campaign  of  harassment. 

R.  H.  Jarvis,  vice-president  Western 
Pow’er,  Light  &  Telephone  Company, 
w’hich  desires  to  buy  the  municipally 
owned  plant,  has  announced  that  of 
15.000  post  cards  returned  to  his  office 
by  Kansas  City  (Kan.)  taxpayers,  38 
per  cent  favor  sale  of  the  plant. 

T 

Wisconsin  Electric  Men 
Assemble  at  Madison 

Following  the  address  of  chair¬ 
man  D.  G.  Evans,  delegates  to  the 
annual  meeting  of  the  Electric  Section 
of  the  Wisconsin  Utilities  Association 
at  Madison,  July  17  and  18,  heard  prac¬ 
tical  papers  and  addresses  on  the  public 
utility  business,  lightning  protection, 
pow’er-factor  correction,  trends  in  w’ater- 
heating  and  other  rates,  the  revised 
code,  relations  w'ith  customers,  transient 
voltages  and  the  development  of  good 
linemen.  President  M.  H.  Frank  of  the 
association  spoke  on  Friday. 

E.  J.  Kallevang,  Wisconsin  Power 
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Light  Company,  Madison,  was  elected 
chairman  of  the  section  and  \V.  E. 
Schubert,  Wisconsin-Michigan  Power 
Company,  Appleton,  vice-chairman. 

▼ 

Three  Section  Heads 
for  N.  E.  L  A.  Appointed 

RESIDENT  JONES  and  his  coad¬ 
jutors  at  National  Electric  Light 
Association  headquarters  have  made 
progress  in  the  selection  of  chairmen 
for  national  sections  and  committees. 
Harry  Reid,  New  York,  chairman  of 
the  Public  Relations  National  Section, 
and  Alex  D.  Bailey,  Chicago,  chairman 
of  the  Engineering  National  Section, 
have  accepted  reappointment.  Franklyn 
Ileydecke,  Public  Service  Electric  & 
Gas  Company,  Newark,  N.  J.,  will  head 
the  Accounting  National  Section,  in 
succession  to  W.  R.  Emerson  of  Okla¬ 
homa  City.  The  fourth  section  chair¬ 
man — to  succeed  Marshall  E.  Sampsell 
as  head  of  the  Commercial  National 
Section — has  not  yet  been  appointed, 
nor  have  the  chairmen  of  bureaus  and 
committees  in  that  section  or  of  com¬ 
mittees  in  the  Accounting  and  Engi¬ 
neering  sections. 

Chairmen  of  special  national  com¬ 
mittees.  of  general  national  committees 
and  of  committees  in  the  Public  Rela¬ 
tions  National  Section  have  been  named 
as  follows : 

Special  National  Committees 


.■Ml  the  above  are  reappointments 
except  in  the  case  of  the  advertising 
and  publicity,  customer  ownership  and 
women's  committees  of  the  Public 
Relations  Section  and  except  that 
President  Jones  succeeds  Past-Presi¬ 
dent  Sloan  as  head  of  the  Coffin  prize 
committee. 

T 

Three  Engineers  to  Guide 
Los  Angeles'  Power  Course 

Approval  has  been  given  by  the 
Los  Angeles  Board  of  Water  and 
Power  Commissioners  of  the  Chamber 
of  Commerce’s  selection  of  three  engi¬ 
neers  to  make  a  survey  and  report  on 
the  city’s  proposed  power  development 
program  from  an  engineering  standpoint. 

The  Bureau  of  Power  and  Light 
wishes  to  place  on  the  ballot  at  the  pri¬ 
mary  election,  August  26,  a  measure 
authorizing  a  bond  issue  of  $19,(X)0,()00 
as  a  part  of  a  tentative  three-year  finan¬ 
cial  program  totaling  $31,000,000.  $12.- 
000.000  of  which  is  to  be  derived  from 
power  revenue. 

The  engineers  chosen  by  the  Chamber 
of  Commerce  are  W.  F.  Durand, 
emeritus  professor  of  mechanical  engi¬ 
neering,  Stanford  University ;  R.  W. 
Sorenson,  professor  of  electrical  engi¬ 
neering,  California  Institute  of  Tech¬ 
nology,  and  A.  V.  Guillou,  assistant 
chief  engineer  of  the  California  Railroad 
mimission. 


Vast  Undeveloped 
Water  Power  of  Idaho 

IDAHO  has  barely  touched  her  water¬ 
power  resources,  and  the  undeveloped 
possibilities  make  one"*  of  the  state’s 
greatest  assets,  a  report  of  the  Bureau 
of  Reclamation  says.  v.The  state  has  a 
potential  power  development  of  2,122,- 
000  hp.  available  90  per  cent  of  the 
time,  and  4,032.000  hp.  for  50  per  cent 
of  the  time,  based  on  an  over-all  effi¬ 
ciency  of  70  per  cent.  '  Only  357,833  hp. 
is  now  harnessed. 

The  Snake  River  is  credited  with 
having  far  the  most  undeveloped  power 
Es  well  as  develop>ed  output,  but  the 
Salmon  River  follows  as  a  hard-racing 
second.  Between  the  Milner  Dam  and 
Weiser  on  the  Snake  River  the  report 
estimates  that  250,700  hp.  could  be  de¬ 
veloped  90  per  cent  of  the  time,  while 
between  Huntington  and  Lewiston 
919,000  hp.  could  he  developed. 

There  are  in  the  Boise  River  Basin 
25  power  sites  at  which  44,200  hp.  can 
be  developed  .or  90  per  cent  of  the  time 
and  72.(K)0  hp.  for  50  per  cent. 

The  Payette  River  and  its  tributaries 
are  credited  with  118,000  hp.  The 
Salmon  River,  like  the  Snake,  is  divided 
into  two  sections,  that  between  Stanley 
and  Salmon  being  credited  with  a  po¬ 
tential  83.000  hp.,  while  from  Salmon 
to  the  mouth  it  is  estimated  590,000  hp. 
could  be  turned  out.  On  40  sites  on  the 
Clearwater  184,000  hp.  is  available. 


Charles  A.  Coffin  Prize — W.  ,Mton  Jones. 
New  York. 

Codes  and  Standards — Irvin  W.  Day, 
Waterbury,  Conn. 

Constitution  and  Bylaws — R.  F.  Pack, 
Minneapolis. 

Exhibition  —  E.  W.  Goldschmidt,  New 
York. 

Finance — Sidney  Z.  Mitchell,  New  York. 

Lainj) — Frank  W.  .Smith,  New  York. 

Public  Policy — P.  S.  Arkwright,  Atlanta. 

Prize  Awards — Frank  W.  Smith,  New 
York. 

Rate  Research — L.  R.  Nash,  Boston. 

General  National  Committees 

Civic  Development — John  B.  Reynolds, 
Chicago. 

Insurance — W.  H.  Sawyer,  New  York. 

Membership — A.  Jackson  Marshall,  New 
York. 

Rural  Electric  Service  —  Eugene  Hol¬ 
comb,  Jackson,  Mich. 

Public  Relations  Committees 

•Advertising  and  Publicity  —  Joseph  B. 
Groce,  Bost(|i. 

Co-operation  with  Educational  Institu¬ 
tions — John  F.  Gilchrist,  Chicago. 

Customer  Ownership — James  B.  Black, 
New  York. 

Industrial  Relations — Homer  E.  Niesz, 
Chicago. 

Public  Speaking — W.  S.  Vivian.  Chicago. 

Relations  with  Financial  Institutions — 
Charles  B.  Stuart,  New  York. 

Women’s — Miss  Clara  Zillessen,  Phila¬ 
delphia. 


V  V  T 

NUT-CRACKING  ON  A  PRODUCTION  BASIS 


These  eleetric  tiiaehines  in  a  Hugo  (Okla.)  factory  are  cracking  pecans 
for  the  praline  trade.  Miniature  ones  xeould  be  welcome  in  many  homes 
on  Christmas  morning. 
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ELECTRICITY  AND  IRRIGATION  CLOSE  ALLIES  IN  ARIZONA 


This  ^'iczv  of  Stcxcart  Momitaiu  dam  and  fiowcr  house,  fourth  stef^  in  the  Salt  River  I’alley  Heater  Users' 
Association's  development  project  in  Arizona,  zvas  taken  immediately  after  their  complcHon.  The  dam  is 
180  ft.  above  bedrock  and  1 .200  ft.  long  oz'cr  all,  zeith  a  400-ft.  spillzvay.  Installed  capacity  of  the  pozver 

house,  shozvn  beloze  the  dam  on  the  Icfl,  is  12,000  hp. 


discu>>ed  by  men  within  and  without 
the  ranks  of  the  Electragfists.  President 
\V.  A.  Jones  of  the  N.E.L.A.,  O.  Fred 
Rost,  A.  Penn  Dunton  and  Clarence  L. 
Collens  are  among  the  other  speakers 
announced  to  present  practical  topics. 


New  York  Commission’s 
View  of  New  Legislation 

JEALOUS  determination  not  to  allow 
utilities  to  weaken  their  control  hy 
the  New  York  Public  Service  Commis¬ 
sion  is  evinced  hy  the  refusal  of  that 
body  to  permit  the  Brooklyn  Union  Gas 
Company  to  sell  a  coke-oven  plant  re¬ 
cently  erected  at  a  cost  of  $16.0()0.(K)0 
to  the  Brooklyn  Coke  &  Byproducts 
Corporation,  a  subsidiary  of  the  Kof)- 
permission  to  "DOVVER  for  electrical  pumping  of  pers  Company,  controlled  by  the  Mellon 
riel  and  \  ale,  1.  vvater  to  irrigate  additional  lands  in  interests,  and  thus  a  “foreign”  corpora- 
ch  place.  The  Arizona  has  been  arranged  for  under  a  tion  outside  the  jurisdiction  of  the 
)er  land  above  25-year  contract  concluded  between  the  commission. 

with  the  dam-  .\rizona  Edison  Company  and  the  Salt  According  to  the  commission’s  own 
Id  not  float  his  River  Valley  Water  Users’  Association,  summary  of  its  decision,  the  latter  con- 
•la.  both  with  headquarters  in  Phoenix.  The  tains  the  first  official  interpretation  of 

lands  lie  about  25  miles  south  of  the  law  passed  by  tbe  last  Legislature 
Phoenix.,Tempe  and  Mesa,  and  the  total  bearing  on  control  of  holding  corn- 
area  eventually  to  be  irrigated  is  about  panic''.  Chairman  Milo  R.  Maltbie 
XA  of  nf  17(),()0()  acres,  of  which  20,000  will  be  in  this  summary  says  that  the  limite<l 
fV\eer  ai  under  cultivation  as  soon  as  the  in-  jurisdiction  afforded  by  the  law  referrer! 

I”  Month  stallation  is  ready.  to  “would  he  entirely  inadequate  to  deal 

The  company  will  serve  the  pumps  with  the  present  situation”  and  that,  not- 
ukee  in  annual  with  power  lunight  from  the  Water  withstanding  that  the  Koppers  Company 
August  18  to  Users’  Association,  which  will  build  the  owns  a  considerable  aniount^of  stock  in 
Association  of  power  lines  and  substations.  The  ex-  the  Brooklyn  Union  Gas  Company,  the 
1  will  on  the  tension  program  involves  the  building  law  “by  no  means  gives  to  the  commis- 
the  electrical  of  a  110-kv.  transmission  line  at  an  esti-  sion  the  same  jurisdiction  ov'er  the  coke- 
es  as  presented  mated  cost  of  $188,725  and  a  trans-  oven  company  that  it  now  has  over  the 
L  Steinbuchler  former  substation  at  its  terminus  at  an  gas  company.”  Consent  is  refused  to 
frade  practice  estimate*!  cost  of  $126,000.  Construe-  the  transfer  on  the  ground  that  it  is 
bject.  It  will  tion  will  start  early  in  August,  it  is  not  in  the  public  ititerest  to  pl.ace  tbe 
Comstock  and  expected.  plant  outside  of  the  commission’s  juris- 
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setback,  floor  will  be  devoted  to  recrea¬ 
tional  facilities. 

Tbe  Kansas  City  Power  &  Light 
Company  will  build  a  skyscraper  on  the 
northwest  corner  of  Fourteenth  Street 
and  Baltimore  Avenue.  The  design 
filed  is  for  a  50 1 -ft.  building  without 
setbacks  at  front  or  rear.  Thirty  stories 
will  be  available  for  offices,  the  building 
proper  being  surmounted  by  a  4l-ft. 
penthouse,  on  top  of  which  will  be  con¬ 
structed  an  ortiamental  tower  87  ft.  high. 
Beacon  lights  are  to  be  installed  in  the 
tower.  Oidy  20  floors,  however,  may 
be  Ijftiilt  this  year. 

R.xcavation  has  been  completed  and 
footings  are  l)eing  set  for  the  erection  of 
the'  new  eighteen-.story,  electrically 
welded  steel  office  building  of  the  Dallas 
Power  &  Light  Company.  The  struc¬ 
ture,  which  will  represent  an  investment 
of  $1,250,000,  is  to  l)e  eighteen  stories 
high  and  will  l)e  the  tallest  electrically 
welded  structure  in  the  world.  Only 
a  portion  of  the  building  will  be 
occupied  by  the  central  offices  of  the 
company,  the  remainder  1km !ig  lea.sed 
until  such  time  as  it  may  be  needed.  A 
two-story  building  will  join  the  eighteen- 
story  structure,  making  the  building  ac¬ 
cessible  from  two  streets. 

Construction  began  recently  on  a 
new  office  building  for  the  Northern 
States  Power  Company  at  P'ifth  and 
Wabasha  Streets,  St,  Paul.  It  will  l»e 
si.K  stories  in  height,  of  modern  sky¬ 
scraper  design,  built  of  reinforced  con¬ 
crete  with  stone  finish  and  ornamenta! 
e.xterior  design.  It  will  have  mo<lern- 
istic  interior  lighting  and  e.xterior  floo<l- 
lighting.  The  first  floor  is  expected  to 
l)e  ready  for  occupancy  on  December  1. 


Holding-Company  Data 
Denied  State  Commission 


New  Utility  Offices 
for  Four  Large  Cities 

pOL'R  more  at  least  will  soon  be 
added  to  the  many  attractive  office 
structures  erected  by  light  and  power 
companies  in  the  larger  cities  of  the 
nation. 

At  Washington  plans  for  the  two- 
million-dollar  nine-story  brick,  lime¬ 
stone  and  granite  home  of  the  Potomac 
Electric  Power  Company,  at  the  north¬ 
east  corner  of  Tenth  and  E  Streets, 
N.W.,  were  adopted  some  time  ago. 
Parking  space  in  the  basement  for 
employees’  automobiles  '  and  all-electric 
mcxlel  homes  on  the  second  floor  will 
be  features.  Executive  offices  will  be 
on  the  eighth  floor,  while  the  ninth,  or 


COMING  POTOMAC  ELECTRIC  BUILDING 


Permit  Sought  for  North¬ 
west  Sites — Missouri  Acts 


Application  has  been  made  by 
the  (ireat  Northern  Power  Company 
of  Seattle  to  the  Federal  Power  Com¬ 
mission  for  a  preliminary  permit  cover¬ 
ing  a  300,000-l)p.  project  on  the  Sultan, 
East  Wallace  and  Olney  Rivers,  North 
Fork  of  the  Skykoinish  River,  West 
Cady  Creek  and  Troublesome  Creek,  in 
tile  State  of  \\'a>hington.  The  plan  of 
development  involves  combining  the 
water  by  means  of  tunnels  and  conduits 
so  as  to  form  a  reservoir  on  the  West 
Fork  of  Wallace  River.  It  is  to  be 
led  thence  through  power  houses  on 
Wallace  River  and  on  the  Olney  River. 
1  here  will  be  reservoirs  also  on  Skv- 


ll’ork  is  proyrcssitiy  on  sculptured  plaques,  depictiuy  the  proyress  of 
electricity,  which  will  form  a  decorative  frieze  around  the  office  build- 
iny  under  construction  for  the  Potomac  Electric  Penver  Company  of 
ll’ashinyton.  There  will  be  eiyhteen  of  these  pieces,  each  devoted  to 
an  electrical  pioneer.  The  eighteenth  zvill  bear  *he  likeness  of  Edison. 
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MODERN  LIGHT  ON  ANCIENT  CHURCH 


— Wide  World  Photoe 


France,  ‘u.'hich  takes  its  drama  and  literature  seriously,  has  just  eele- 
braled  the  centenary  of  the  romantic  movement  that  ivas  headed  by 
Hugo,  Dumas  and  o>*her  young  revolutionaries.  As  an  incident  in  the 
celebration  the  Cathedral  of  Xotre  Dame  at  Paris  was  floodlighted  for 
the  first  time.  Five  hundred  floodlamps  were  used. 


T 

Private  Ownership  Gains 
in  Saskatchewan 

Rivalry  between  privately  and  pub¬ 
licly  owned  power  plants  in  the 
Canadian  province  of  Saskatchewan  is 
keen,  with  the  former  showing  some 
gain.  At  the  present  time,  of  157 
plants  and  systems  in  the  province,  no 
less  than  133  are  controlled  or  owned 
by  private  companies.  Of  the  more 
important  cities,  Regina  has  municipal 
ownership,  Saskatoon  has  sold  its  own 
plant  to  the  Saskatchewan  Power  Com¬ 
mission,  while  Moose  Jaw  has  sold  out 
to  the  Iowa  Southern  Utilities  Com¬ 
pany. 

Another  municipal  electric  plant,  that 
at  Swift  Current,  will  become  part  of 
the  Saskatchewan  Power  Commission 


T  T 

system  following  the  decision  of  the 
City  Council  to  accept  the  commission’s 
offer  of  $200,000  for  the  plant,  the  city 
retaining  the  distribution  system.  The 
sale  of  the  Swift  Current  plant  is  an 
outcome  of  negotiations  announced  by 
Premier  Anderson  last  April  with 
Prince  Albert,  Swift  Current  and  North 
Battleford.  The  North  Battleford  plant 
has  also  been  acquired. 

While  the  plants  owned  by  the  mu¬ 
nicipalities  and  the  power  commission 
are  in  the  main  scattered  and  unrelated, 
private  companies  are  achieving  success 
in  building  up  well-correlated  systems. 

Municipal  plants  exist  in  fourteen 
different  cities,  towns  and  villages,  with 
a  total  valuation  of  $4,473,595,  of  which 
$2,800,000  is  that  of  the  Regina  plant. 
Total  valuation  of  the  Power  Commis¬ 
sion’s  plants  is  $2,877,492,  of  which 


$2,597,848  is  the  valuation  of  the  Sas¬ 
katoon  plant.  Compared  with  private 
holdings,  valuations  are  as  follows: 
Commission  and  municipalities,  $7,341,- 
087 ;  private  holdings,  $9,854,000. 

Latest  information  in  connection  with 
the  proposal  to  develop  about  90,000  hp. 
at  Horse  Shoe  Bend,  on  the  North 
Saskatchewan  River,  a  few  miles  from 
Prince  Albert,  is  that  Montreal  interests 
back  of  the  project  are  asking  approval 
from  the  Saskatchewan  Power  Commis¬ 
sion.  It  is  understood  that  the  pro¬ 
moters  do  not  intend  to  distribute 
energy,  but  will  sell  the  power  to  the 
commission  for  delivery  at  the  busbar, 
both  Prince  Albert  and  Saskatoon,  100 
miles  distant,  being  supplied. 

T 

S.P.E.E.  Elects  Officers 
for  New  Year 

OFFICERS  elected  for  the  coming 
year  by  the  Society  for  the  Pro¬ 
motion  of  Engineering  Education  at  its 
recent  annual  meeting,  held  in  Montreal, 
were :  President,  H.  S.  Boardman, 
president  University  of  Maine,  Orono, 
Me. ;  vice-presidents,  C.  F.  Harding, 
Purdue  University,  Lafayette,  Ind.,  and 
R.  A.  Seaton,  Kansas  State  Agricultural 
College,  Manhattan,  Kan. ;  treasurer,  W. 
O.  Wiley,  New  York  City;  secretary, 
F.  L.  Bishop,  University  of  Pittsburgh. 
The  1931  meeting  will  be  held  at 
Purdue  University  next  June. 

T 

Abolishing  Malaria  at 
Furman  Shoals  Site 

Health  work  being  undertaken  by 
the  Allied  Engineers  in  the  con¬ 
struction  of  the  Furman  Shoals  hydro¬ 
electric  plant  near  Milledgeville,  Ga.,  is 
not  only  reducing  illness  among  the 
thousand  workers  to  a  minimum  but  is 
wiping  out  malaria  among  the  natives 
of  the  district.  An  anti-malaria  lab¬ 
oratory  has  been  established  at  the 
Georgia  State  College  for  Women,  4 
miles  from  the  site  of  the  dam,  and 
trained  workers  are  touring  a  wide  sec¬ 
tion  around  the  camp,  giving  blood  tests 
and  supplying  anti-malaria  treatments  to 
all  who  need  them. 

The  12,000-acre  lake  site  is  being 
cleared  of  brush  and  shrubbery,  and 
later,  as  it  fills,  oil  will  be  sprayed  on 
the  surface  at  regular  intervals  to  aid 
in  the  destruction  of  mosquito  larvje. 

The  Furman  Shoals  development  will 
be  one  of  the  largest  hydro-electric 
plants  in  Georgia,  with  a  rating  of 
60,000  hp.  The  dam  is  to  be  2,960  ft. 
long  and  90  ft.  high,  and  the  lake  is  to 
be  38  ft,  deep  and  1,500  ft.  wide.  The 
(ieorgia  Power  Company  will  own 
the  yd  ant. 
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Utilities  in  Three  States 
Plan  Rate  Reductions 

Reductions  in  rates  for  domestic 
and  commercial  energy  to  benefit 
the  entire  western  and  central  Washing¬ 
ton  territory  served  hy  the  Puget  Sound 
Power  &  Light  Company  have  been 
made.  The  reduction  of  cent  per  kilo¬ 
watt-hour  applies  in  all  territory  where 
the  present  rate  is  8  cents.  The  new 
rate  will  be  effective  after  August  1 
and  is  to  he  followed  on  March  1  next 
by  a  further  reduction  ranging  from 
\  cent  to  1  cent  per  kilowatt-hour. 
I’resident  Leonard  announces  that  the 
rate  cut  is  the  forerunner  of  a  series 
and  that  the  high  rate  will  not  exceed 
cents  in  1932.  The  present  reduc¬ 
tion  is  not  effective  in  Seattle,  Tacoma 


T 


Coming  Meetings 

WisotiiHin  I  tilitirH  Attttoflatlon — Com¬ 
mercial  Section,  Green  Bay,  July 
31  and  Aug.  1.  J.  N.  Cadby,  105 
Wells  St.,  Milwaukee. 

Camp  Co-operation  X — Association 
Island,  Henderson  Harbor,  N.  Y., 
July  31- Aug.  4.  Society  for  Elec¬ 
trical  Development,  420  Lexington 
Ave.,  New  Y’ork. 

ANHOciation  of  ElertragistN  Internn- 
tional — Hotel  Schroeder,  Milwaukee, 
Aug.  18-20.  L.  W.  Davis,  420  Lex¬ 
ington  Ave.,  New  York. 

Institute  of  Raillo  Engineerfl — King 
Edward  Hotel,  Toronto,  Aug.  18-21. 
H.  P.  Westman,  33  West  39th  St., 
New  Y'ork. 

International  Asuoriatlon  of  Electrical 
Inspectors — Northwest  Section,  Bel¬ 
lingham,  Wash.,  Aug.  25-27.  F.  D. 
Weber,  414  Lumbermen’s  Bldg., 
I’ortland,  Ore.  Western  Section, 
Congress  Hotel,  Chicago,  Sept.  15-18. 
W.  S.  Boyd,  175  Jack.son  Blvd., 
t'hicago.  Eastern  Section,  Pittsfield, 
Mass.,  Sejit.  22-24.  R.  Walker,  85 
John  St.,  New  York. 

American  Institute  of  Electrical  En¬ 
gineers  —  Pacific  Coast  convention, 
Portland,  Ore.',  SejJt.  2-5 ;  Middle 
Eastern  district,  Philadelphia,  Oct. 
13-15.  F.  L.  Hutchinson,  33  West 
39th  St.,  New  York. 

Peiins.vlvania  Electric  Association — 
Bedford  Springs,  Pa.,  Sept.  3-5. 
Harold  Buch,  Telegraph  Blilg., 
Harrisburg,  Pa. 

Empire  State  Gas  and  Electric  Asso¬ 
ciation —Saranac  Inn,  N.  Y.,  Sept.  IS 
and  19  ;  Meter  Section,  Watertown, 
.\.  Y.,  Oct.  9  and  10.  C.  H.  B. 
Chapin,  Grand  Central  Terminal, 
.Vew  York. 

Great  Lakes  Division,  N.E.L.A. — 
French  Lick  Springs,  Ind.,  Sept. 
25-27.  T.  C.  Polk,  20  North  Wacker 
Drive,  Chicago. 

American  Electrochemical  Society  — 
Hotel  Statler,  Detroit,  Sept.  25-27. 
C.  G.  Fink,  Columbia  University, 
New  York. 

National  Safety  Connell — Pittsburgh. 
Sept.  29-Oct.  4.  W.  H.  Cameron, 
20  North  Wacker  Drive,  Chicago. 

New  England  Division,  N.E.L.A. — New 
Ocean  House,  Swampscott,  Mass., 
Sept.  29-Oct.  1.  Miss  O.  A.  Bursiel, 
20  Providence  St.,  Boston. 

Illuminating  Engineering  Society  — 
Hotel  John  Marshall,  Richmond, 
Va.,  Oct.  7-10.  E.  H.  Hobbie,  29 
West  39th  St.,  New  York. 

Rocky  ^fountain  Division,  N.E.L.A.— 
Franciscan  Hotel,  Albuquerque, 
N.  M.,  Oct.  20-22.  O.  H.  Weller, 
Public  Service  Co.  of  Colorado, 
Denver. 


or  Other  cities  where  the  present  rates 
generally  are  below  the  8-cent  maximum. 

Application  for  permission  to  reduce 
electric  rates  for  all  classes  of  service 
in  its  northern  Virginia  territory  has 
been  made  to  the  Virginia  Corporation 
Commission  by  the  Virginia  Public 
Service  Company.  If  the  reductions  are 
granted,  they  will  go  into  effect  Sep¬ 
tember  1.  At  pre.sent  there  are  20  or 
30  different  rates  in  effect.  A  total 
reduction  of  approximately  $400,000  is 
estimated. 

A  petition  asking  the  Arkansas  Rail¬ 
road  Commission  to  establish  standard 
rates  for  electric  service  which  would 
materially  reduce  the  present  cost  to 
rural  consumers  on  a  dozen  or  more 
thickly  populated  highways  leading  out 
of  Little  Rock  has  been  filed  with  the 
commission  by  the  Arkansas  Power  & 
Light  Company,  and  a  hearing  has  been 
set  for  September  3.  .•\t  present  the 

company  has  separate  contracts  with 
each  consumer,  the  monthly  minimum 
charge  ranging  from  $1.50  to  $2.  with 
the  e.xcess  varying  from  10  to  18  cents 
per  kilowatt-hour.  The  new  uniform 
rates  would  apply  to  residential  and 
business  concerns  on  the  principal  pikes 
and  highways  out  of  Little  Rock  within 
100  yd.  of  the  rights-of-way.  Present 
rural  rates  would  be  continued  in  effect 
in  other  sections. 


T 

Submetering  as  Viewed  by 
New  York  City  Court 

SUBMETERING  in  New  York  City, 
which  attracted  much  public  attention 
a  year  or  more  ago  when  President 
M.  S,  Sloan  of  the  united  Edison  com¬ 
panies  in  the  greater  city  advocated  the 
abolition  of  the  practice,  which,  he  said, 
stood  in  the  way  of  a  substantial  rate 
cut,  came  up  again  recently,  not  this 
time  before  the  Public  Service  Commis¬ 
sion  or  the  legislative  investigating 
commission,  both  of  which  have  can¬ 
vassed  it,  but  in  a  municipal  court. 

Here  a  landlord  brought  suit  because 
his  tenant  refused  to  pay  him  for  elec¬ 
tricity  consumed,  the  lease  making  such 
a  payment  obligatory.  The  court  held 
that  the  plaintiff  could  not  recover  be¬ 
cause  his  business  as  a  landlord  was 
incorporated  under  the  general  business 
corporation  law  and  was  therefore 
exempt  from  regulation  by  the  New 
York  Public  Service  Commission.  This 
deprived  his  tenants,  the  court  held,  of 
the  right  of  appeal  to  the  commission. 
If  the  landlord  desired  to  conduct  an 
electrical  business,  continued  the  judg¬ 
ment,  he  should  incorporate  under  the 
transportation  corporation  law,  thus 
bringing  himself  under  commission 
jurisdiction,  and  it  would  first  be  decided 
whether  or  not  a  certific.ate  of  con¬ 
venience  and  necessity  should  issue. 


PHOTO-ELECTRIC  TUBE 
HELPS  WAITERS 


Need  for  acrobatic  stunts  by  zvaiters 
confronted  with  szeinging  doors  has 
been  obz'iated  by  a  nezv  application 
of  the  photo-electric  tube  by  the 
General  Electric  Company.  A  ray 
of  light  is  focused  on  a  tube  in 
front  of  the  door  and  a  few  feet 
distant.  When  this  ray  is  inter¬ 
cepted  by  the  approaching  zvaiter  a 
hydraulic  door  opener  operates. 


T 


Fresno  Officials  May 
Emulate  Pasadena’s 

WHAT  is  intended  as  a  tentative 
step  toward  municipal  ownership 
of  gas  and  electric  utilities  in  Fresno, 
Calif.,  has  been  taken  by  officials  of  that 
city  in  opening  negotiations  with  three 
large  California  oil  companies  for  op¬ 
tions  on  gas  lands  sufficient  to  supply 
not  only  the  gas  needs  of  the  community 
but  the  electrical  needs  as  well  through 
the  use  of  natural  gas  as  fuel  in  gen¬ 
erating  electrical  energy. 

The  decision  to  obtain  proposals  for 
options  on  gas  property  was  arrived  at 
by  the  City  Commission  following  a 
meeting  in  Tulare.  Calif.,  at  which 
B.  F.  DeLanty,  general  manager  of 
the  Pasadena  Municipal  Light  and 
Power  Department,  told  of  success 
achieved  there  in  using  natural  gas  in 
the  generation  of  electricity.  Large 
profits  are  asserted  to  have  been  realized 
in  the  past  23  years. 
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REINSULATING  HOT  LINES 
IN  CALIFORNIA 
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EDITORIALS 


L.\V.\V.MORROW 

Editor 


Look  for  Engineering 
Alternatives 


Scenery  Preservation  and  the 
Federal  Power  Commission 


AN  ENGINEER  can  never  afford  to  cease  cul- 
iV  tivating  perspective  as  he  applies  his  spe¬ 
cialized  knowledge  to  projects  upon  which  he  is 
employed.  Respect  for  what  others  have  estab¬ 
lished  is  well  enough,  but  from  the  outset  the  habit 
of  trying  to  see  all  around  a  problem,  as  well  as 
through  it,  should  be  assiduously  developed. 

Thus,  in  the  development  of  interconnections, 
expansion  of  distribution  systems,  design  of  sub¬ 
stations  and  other  system  components  the  search 
for  alternative  solutions  of  problems,  whether 
large  or  small,  should  be  unremitting.  Even  older 
engineers  vary  greatly  in  their  attacks  upon  such 
problems,  and  one  of  the  marks  of  the  practitioner 
of  high  repute  is  a  breadth  of  vision  and  of  under¬ 
standing  which  will  not  accept  the  apparently 
obvious  solution  as  the  best  until  a  thorough  study 
has  been  made  of  the  alternative  possibilities. 
The  younger  subordinate  engineer  may  have  no 
authority  and  small  opportunity  to  influence  the 
final  decision  as  to  the  method  or  layout,  but  no 
chance  should  be  lost  to  study  and  discuss  alterna¬ 
tives  among  his  fellows  and,  when  acceptable,  with 
his  immediate  superiors. 

What  is  vital  is  that  each  engineering  organi¬ 
zation  should  become  Imbued  with  the  questioning 
point  of  view.  Easy-going  acceptance  of  the  idea 
that  all  previous  layouts  and  installations  repre¬ 
sent  the  most  nearly  correct  engineering  solutions 
for  the  situations  covered  should  give  way  to  a 
fresh  search  for  alternatives*  bearing  changing 
conditions  constantly  in  mind.  In  the  vigorous 
war  on  excessive  overhead  costs  now  being  waged 
by  the  best  engineers  such  methods  may  win  last¬ 
ing  victories. 


ASSUMING  that  Attorney-General  Mitchell 
ijL  has  rightly  interpreted  the  water-power  act, 
scenery  preservationists  have  been  directing  a  pro¬ 
digious  amount  of  public-spirited  barking  up  a 
wrong  tree.  Their  repeated  requests  that  the 
Federal  Power  Commission  deny  licenses  to  proj¬ 
ects  held  to  be  destructive  to  natural  beauty  are 
now'  officially  declared  to  be  irrelevant;  for,  the 
government’s  law  officer  says,  the  commission’s 
protective  powers  relate  to  navigation  only  and 
cannot  be  extended  to  the  esthetic  or  recreational 
aspects  of  power  sites. 

U'dess  Mr.  Mitchell’s  v'iew  is  reversed  or  Con¬ 
gress  shall  extend  the  authority  of  the  commission, 
vetoes  on  esthetic  grounds,  where  power  is  con¬ 
cerned,  can  henceforth  be  exercised  only  by  the 
legislatures  of  state  or  nation,  with  possible  con¬ 
flicts  and  reversals  in  the  courts.  However,  Ken¬ 
tucky’s  course  on  Cumberland  Falls  and  that  of 
Congress  on  the  Potomac  project  may,  if  finally 
sustained,  serve  as  precedents  for  opposition. 
Points  of  view  are  too  far  apart  for  easy  com¬ 
promise.  Every  case  differs  from  ev'ery  other, 
and  to  decide  each  on  its  real  merits  greater  en¬ 
lightenment,  both  technical  and  artistic,  than  has 
yet  become  common  would  have  to  prevail. 

One  thing  is  clear  enough.  In  localities  where 
water  power  has  little  economic  advantage  over 
steam  and  where  there  is  a  genuine  public  desire 
that  falls  be  let  alone  would-be  builders  of  dams 
may  profit  by  the  example  of  the  Colorado  com¬ 
pany  which  a  year  or  two  ago,  facing  popular 
clamor  over  its  plan  to  take  power  from  the  scenic 
Arkansas,  gracefully  receded  and  left  the  Royal 
Gorge  as  time  and  nature  made  it. 
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Away  with  Commercial 
Complacency! 


HOW  easy  it  is  to  settle  back  into  one’s  chair 
after  luncheon  and  benevolently  regard  the 
growth  of  the  power  industry!  The  statistics  are 
indeed  marvelous;  the  field  of  commercial  devel¬ 
opment  is  widening  from  day  to  day,  and  the 
progress  of  electricity  seems  limitless.  Surely  we 
have  come  a  long  way  from  the  pioneer  days. 
The  public  accepts  our  service  as  a  vital  necessity 
— takes  it  much  for  granted,  in  fact.  Will  not  the 
natural  increment  of  growth  occupy  us  for  many 
years  to  come?  All  this  is  beyond  denial,  but 
within  such  complacency  lie  the  seeds  of  inade¬ 
quate  development,  sluggish  policies  and,  surely, 
if  long  continued,  popular  dissatisfaction  and  re¬ 
sulting  industry  distress. 

Without  sufficient  and  adequately  trained  sales 
personnel,  the  power  industry  cannot  attain  a 
quarter  of  its  potential  usefulness  to  the  public. 
Better  men  and  more  of  them  are  demanded. 
Methods  of  approach  to  customers,  of  analysis 
and  of  contact  maintenance  must  be  Improved  in 
numerous  areas  of  service.  Incomplete  sales  engi¬ 
neering  information  and  superficial  presentation 
must  give  place  to  carefully  gathered  facts,  soundly 
interpreted  and  offered  to  the  customer,  actual  or 
prospective,  according  to  a  definite  plan  of  proce¬ 
dure.  Competition  must  be  faced  without  “kid¬ 
ding”  one’s  self  as  to  costs.  Only  so  can  business 
be  continually  held  and  built  to  larger  totals.  In 
a  word,  commercial  activities  must  become  in  a 
sense  professional. 
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Consider  the  Lamp 

W1  lAT  a  poor  showing  every  domestic  elec¬ 
trical  device  makes  when  compared  to  the 
electric  lamp !  These  marvels  of  mass  production 
are  uniform  in  quality,  in  length  of  life,  in  mainte¬ 
nance  cost  and  are  sold  at  a  marvelously  low  price. 

Why  cannot  a  similar  result  be  brought  about 
in  the  field  of  appliances?  The  market  for  mass 
production  is  available,  yet  mass  production  on 
the  scale  and  quality  of  that  found  in  the  electric 
lamp  is  missing.  The  utilities  and  the  manufactur¬ 
ers  go  along  content  with  poor  appliances,  frac¬ 
tional  sales,  high  prices  and  high  maintenance  and 


replacement  costs.  A  manufacturer  who  wishes 
to  do  the  right  thing  cannot  compete  and  cannot 
find  a  distribution  mechanism  suitable  for  mass 
production  operations.  As  a  result,  the  general 
plane  of  quality  in  the  appliance  field  is  measured 
by  the  query.  Is  it  competitive  as  to  price  and 
service  ? 

No  one  advocates  a  plan  for  appliances  that 
embodies  the  identical  mechanism  for  manufac¬ 
ture  and  distribution  that  exists  for  electric  lights. 
But  surely  some  way  can  be  found  to  get  the  same 
results  as  regards  production,  quality  and  sales  in 
the  appliance  fields.  In  the  sale  of  appliances 
pace  is  not  being  kept  with  the  growth  of  cus¬ 
tomers.  The  production  and  distribution  meth¬ 
ods  are  of  all  kinds  and  types  and  equally  expen¬ 
sive  and  ineffective,  and  the  quality  of  appliances 
Is  far  below  that  which  customers  could  have. 
There  is  much  to  gain  and  nothing  to  lose  by  con¬ 
sidering  the  electric  lamp. 


When  Are  Outdoor  Installations 
of  Rotative  Equipment  Justified? 

Outdoor  installation  of  non-rotatlve 
equipment  has  become  so  commonplace 
where  ground  space  is  not  at  a  premium  that  it  is 
the  usual  method  of  minimizing  housing  expense, 
providing  for  growth,  avoiding  congested  layouts 
and  removing  indoor  hazards  arising  from  faulty 
equipment  or  oil  fires.  So  many  outdoor  installa¬ 
tions  of  rotative  equipment  also  have  been  made 
in  recent  years  or  are  under  construction  that  the 
question  arises  how  far  this  movement  may 
extend. 

So  far  the  outdoor  installations  of  rotative 
equipment  have  consisted  chiefly  of  synchronous 
condensers,  although  semi-outdoor  hydro-electric 
generators  are  installed  and  an  installation  of 
outdoor  frequency  changers  is  planned  for  the 
Reading  Railroad  at  Wayne  Junction,  Pa.  Manu¬ 
facturers  point  out  that  hydrogen  cooling  of  units 
makes  them  inherently  adapted  to  outdoor  use, 
and  their  representatives  recently  declared  at  an 
N.E.L.A.  electrical  apparatus  committee  meeting 
that  1,200-Ib.  steam  boiler,  turbine  and  generator 
installations  could  be  easily  adapted  to  weather 
exposure. 
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Provision  for  maintenance  and  repair  and  pro¬ 
tection  of  the  lubricating  oil  during  cold  weather 
v\'ere  two  problems  that  retarded  wide  acceptance 
of  outdoor  installations  when  first  considered,  but 
various  methods  of  handling  these  problems  have 
been  developed.  Whether  the  operator’s  require¬ 
ments  for  maintenance  can  be  extended  to  other 
rotative  equipment  seems  to  depend  chiefly  on 
designers’  ingenuity. 

While  the  installations  which  have  been  made 
would  indicate  that  sufficient  advantages  have 
accrued  from  outdoor  installations  to  offset  the 
expense  of  providing  for  the  changed  operating 
conditions,  each  case  must  still  be  considered  an 
individual  problem  in  economics.  How  much  sav¬ 
ing  can  be  made  in  building  structures  by  placing 
equipment  outdoors?  And  to  what  extent  will 
this  saving  be  offset  by  protection  against  the 
weather  and  providing  for  maintenance  and 
repair? 


Corona  Loss  Erratic 

ORONA-LOSS  measurements  at  220  kv., 
just  completed  at  Stanford  University  under 
conditions  simulating  actual  field  operation,  have 
disclosed  the  fact  that  corona  loss  is  very  erratic. 
The  loss  with  conductors  which  hav'e  weathered 
only  one  week  has  been  as  much  as  ten  times  that 
of  the  conductors  when  first  installed.  Although 
dirt  increases  the  loss,  grease  decreases  it.  Rain 
and  humidity  appreciably  affect  the  loss.  Little 
difference  was  observed  in  the  results  obtained 
with  aluminum  and  copper  of  the  same  diameter 
and  similar  stranding  in  the  outer  layers,  and  verti¬ 
cal  or  horizontal  configuration  had  little  effect. 

While  it  has  been  known  for  some  time  that  the 
surface  condition  of  conductors  affects  corona 
loss,  it  was  not  evident  before  these  tests  that 
losses  varied  over  such  a  wide  range.  Contrary 
to  opinion,  it  was  found  that  weathering  or  oxidiz¬ 
ing  of  the  Surface  has  a  much  greater  bearing  on 
losses  than  does  the  nicking  or  scratching  received 
in  the  course  of  stringing.  The  fact  that  a  greasy 
surface  decreases  losses  leads  to  an  interesting 
speculation.  What  are  the  possibilities  of  reduc¬ 
ing  losses  by  enameling  high-voltage  conductors  or 
applying  a  non-oxidizing,  non-corrosive  surface  by 
cbcrnical  or  metallurgical  process?  Assuredly 
lie"e  is  a  field  for  further  research. 


Complexity  of  Industrial  Control 
Diagrams  Hampers  Applications 

The  average  diagram  of  an  industrial  control 
circuit  is  notoriously  difficult  to  follow  and  to 
interpret.  Why  this  should  be  so  is  not  quite 
clear,  because  after  all  an  industrial  control  dia¬ 
gram  contains  three  basic  features,  namely,  push 
buttons,  contactors  and  controllers,  all  compara¬ 
tively  simple  devices  and  easy  to  show  diagram- 
matically. 

Certainly  the  electrical  system  of  a  modern 
power  house  contains  as  complicated  a  combina¬ 
tion  of  automatic  devices  and  wiring  schemes  as  it 
is  possible  to  imagine.  With  all  the  instruments, 
relays,  regulators  and  control  devices  employed 
there,  it  would  be  expected  that  the  wiring  dia¬ 
grams  would  be  almost  impossible  to  follow.  Still, 
such  connection  diagrams  are  now  so  made  that 
every  wire  can  be  easily  traced  and  the  function 
of  every  instrument  can  be  readily  discerned.  Not 
so  with  industrial  control  diagrams. 

The  inherently  much 'simpler  industrial  control 
diagram  always  appears  to  be  mysterious  to  any 
one  except  perhaps  to  the  very  few  who  prepare 
them.  The  reason  is  that  the  method  of  making 
power-house  switchboard  diagrams  has  been  sys¬ 
tematized  and  rationalized.  The  system  of  sym¬ 
bols  is  so  simple  that  a  key  is  hardly  required,  and 
the  diagrams  contain  a  liberal  amount  of  notes  to 
explain  all  doubtful  points.  On  the  industrial  con¬ 
trol  diagrams  the  equipment  is  generally  shown 
scattered  all  over  the  sheet  without  any  system, 
the  symbols  are  unnecessarily  complicated  and 
there  is  a  scarcity  of  notes.  In  some  cases  factory 
electricians  have  hesitated  to  use  automatic  con¬ 
trols,  no  matter  how  simple,  because  the  diagrams 
make  them  appear  much  more  complicated  than 
they  really  are. 

It  is  very  essential  that  these  diagrams  be  made 
much  simpler  and  clearer  than  they  are  now.  This 
task  of  restandardizing  should  be  turned  over  to 
such  men  as  those  who  have  been  so  wonderfully 
successful  in  rationalizing  the  power-house  switch¬ 
board  diagram.  It  should  not  be  at  all  surprising 
if  better  diagrams,  in  addition  to  all  other  obvious 
advantages,  lead  to  actual  simplification  of  indus¬ 
trial  control  equipment,  as  actually  happened  quite 
frequently  in  the  case  of  switchboards.  Simplifi¬ 
cation  means  greater  use. 
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Guiding  Expansion  of 


SYMMETRICAL  development  of 
load  dispatching  as  a  power  system 
expands  is  essential  to  the  clear-cut 
handling  of  service  responsibilities 
over  ever-widening  areas.  The  tre¬ 
mendous  growth  of  the  New  England 
Power  Association  within  the  last 
three  years  has  necessitated  the  pro¬ 
vision  of  a  greatly  enlarged  operating 
organization  to  enable  the  dispatch¬ 
ing  department  to  exercise  proper 
control  of  plants,  lines  and  intercon¬ 
nections  now  inseparably  involved  in 
its  efficient  and  reliable  service. 

THE  chief  system  load  dispatcher 
of  this  organization  tells,  in  this 
paper,*  how’  this  branch  of  company 
activity  has  been  developed  along  the 
lines  of  local  decentralization  com¬ 
bined  with  headquarters  direction 
and  co-ordination  of  load  handling 
and  operating  analysis. 


Load  -  Dispa  tch  i ng 


THkKK  years  aj'o  the  New  England  Power  Com- 
t)any  system  faced  the  problem  of  successfully  di¬ 
recting  the  develojiment  of  its  load-dis])atching 
organization  to  meet  the  re(|uirements  of  system  exi)an- 
‘'lon.  At  that  time  one  dis|)atching  office  sufficed,  com- 
]>lete  load  all<K'ation  and  switching  being  centralized  at 
this  |H»int.  'Poday  four  offices  are  organized  and  func¬ 
tioning.  (aie  of  which  acts  as  the  headcjuarters 
of  sui)ervision.  During  this  ])eriod  of  growth 
great  care  and  foresight  were  exercised  in 
order  t»)  erect  an  organization  that  not  onlj 
would  care  for  the  present  demands  hut  could 
reaflily  accommodate  itself  to  future  ex])ansion 
without  reorganization  or  confusion.  Toda\ 
a  disi)atching  organ- 
izatiem  exists  which 

we  feel  can  grow  ^-Future  oFstne-f-s 

with  the  system. 

Our  dis])atching  T  i 


■-Fui-ure  oFstnei-s 


*1  >tsciissi'd  h  c  j  o  r  c 
//)<’  .Vc’ii  lintilami  Sys¬ 
tem  Operutors’  Club  at 
Millhtirv,  Moss. 


Tewks.  Dis+. 
Chief  Disp. 


Tewks.  Disr 
Di  spoi+cher 


organization  has  been  based  primarily  on  three  require¬ 
ments:  (1)  Com])lete  centralized  load  designation  and 
control  by  system  dispatchers:  (2)  delegation  of  local¬ 
ized  system  o])eration  to  district  dispatchers  and  (3)  uni¬ 
fied  system  and  district  dispatchers’  activities. 

d'he  first  reiiuirement.  ‘‘com])lete  centralized  load 
designation  and  control  hv  system  dispatchers."  has  been 
found  not  only  desirable  hut  necessary.  In  it  we  find  a 
means  to  attain  ultra-efficient  oiieration.  since  it  jdaces  no 
limit  on  what  can  he  done.  With  the  growth  of  system 
h/ad  and  the  fre(|uent  construction  of  a<lditional  plants 
comes  the  jirohlem  of  ])ro])erly  allocating  ])roduction  to  ob¬ 
tain  best  ojierating  efficiency  at  minimum  cost,  l^fiad  de'^ig- 
nation  and  control  cannot  be  acconqilished  by  calcula¬ 
tion  alone,  although  calculation  plays  the  inqiortant  iiart. 
It  is  somewhat  like  the  Weather  lEireau.  W  e  calculate 
and  forecast  the  load,  hut,  unlike  the  Weather  Bureau. 
f)ur  work  does  not  end  there,  as  we  follow  the  trend  and 
adjust  conditions  to  meet  a  deficiency  in  the  foreca^^t. 
Aside  from  the  forecast  of  load,, a  systematized  forecast 
of  river  flows  is  established,  with  allowances  made  for 
weather  conditions.  When  all  estimates  are  completed 
they  are  incor])orated  into  the  load  forecast,  together 
with  the  s])are  cajiacities  reserved  for  emergency  pur¬ 
poses.  Studies  must  be  made  of  supply  and  <lemand. 
]K)Ssible  savings  to  a  fraction  of  a  mill  made  an  actu¬ 
ality.  water  economies  created  by  more  efficient  hydro 
loadings  and  system  losses  reduced  by  the  removal  from 
service  of  apjiaratus  not  retjuired  for  capacity.  .All  this 
is  onlv  a  small  ])art  of  load  control,  and  it  is  readily  seen 
that  to  obtain  not  only  efficient  ojjeration  but  co-operative 
o])eration  centralization  is  essential. 

All  forecasting  is  done  at  Millbury  and  the  system  dis- 


Dispatching  organization  permits 
expansion  under  centralized  con¬ 
trol  but  decentralized  local 
supervision 
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Organization 


])atcher  directs  the  control  of  load  from  this  point.  To 
follow  the  trend  of  the  load  the  system  dis])atcher  re¬ 
ceives  hourly  readings  from  nine  hydro  stations,  as  to 
their  production,  water  elevation,  voltage,  current  and 
t  h  e  n  u  m  her  of 
machines  generating 
and  motoring.  Fr«)m 
the  steam  plants  he 
receives  hourly  pro¬ 
ductions.  the  numher 
of  turbines  in  service 
and  the  numher  of 
boilers  available.  He 
receives  the  hourly 
sales  and  purchases 
to  and  from  inter- 
c(  )nnecte( I  a  )m])anies, 
as  well  as  the  sales 
and  jmrehases,  to¬ 
gether  with  territory 
productions  of  the 
subsidiary  com])a- 
nies.  l\otary  conden- 
.‘icr  o  ])  e  r  a  t  i  o  n  is 
recorded  hourly  as 
well  as  voltage  rea*l- 
ings  from  various 
parts  of  the  system. 

( iage  readings  and 
preci])itation  r  e  a  fl¬ 
ings  are  entered  on 
his  log  together  with 
tioodgate  oi)eration 
and  flash!)  o  a  r  d 
changes.  This  infor¬ 
mation  gives  a  ])ic- 
tnre  of  the  system 
and  enables  him  to 
detect  flaws  in  its  op¬ 
eration.  Forecasts 
for  the  coming  day 
are  plotted  and 
planned  and  are  ready  for  the  plants  at  about  4  p.m. 
<laily.  At  this  time  a  schedule  of  o])eration  for  the  ff)l- 
lowing  24  hours  is  passed  to  all  })lants.  Fre<iuency 
ugulation  is  s])onsored  by  the  Millhury  dispatcher,  who, 
a''  ex])lained  before,  controls  ])lant  loadings. 

d'he  second  rcfiuirement.  "delegation  of  localized  sys¬ 
tem  operation  to  district  disjiatchers."  alk)ws  ff)r  unlim- 
ittd  ex])ansion.  District  offices  located  in  Tewksbury. 


Providence  and  Worcester  were  organized  to  direct  sys¬ 
tem  f)])eration  in  those  areas,  thus  relieving  the  system 
dispatcher  of  this  detail.  These  district  offices  are  re¬ 
sponsible  for  the  switching  and  tagging  in  their  areas 
and  conduct  their  activities  in  conformance  with  estab¬ 
lished  dispatching  procedure. 

The  third  requirement,  "unified  system  and  district 
dispatchers’  activities,”  is  one  which  contributes  greatly 
to  the  success  of  the  plan.  Naturally  the  operation  of  a 
large  system,  se])arated  as  it  is  into  divisions,  requires 

careful  consideration 
as  to  the  ])roi)er  dele¬ 
gation  of  authority. 
An  organization  must 
be  so  constructefl  as 
t»)  attain  a  sm(K)th. 
Cf)-ordinated  under¬ 
standing,  which  in 
the  case  of  dispatch¬ 
ing  is  of  great  im- 
jxirtance.  The  sys- 
temdisjjatcher  directs 
lojid  designation  and 
control  :md  is  re- 
sjKinsible  for  the  en¬ 
tire  system  operation. 
Instructions  for  the 
switching  of  all 
transmission  lines 
originate  with  him, 
when  it  is  consistent 
with  the  circum- 
stances  ])revailing. 
District  dispatchers 
flirect  localized  svs- 
tein  operatif)n  an<l 
co-ordinate  their 
work  to  conform 
with  system  stand¬ 
ards  and  reejuire- 
ments  of  the  system 
<lis])atcher.  On  mat¬ 
ters  of  <listrict  ])olicy. 
the  <listrict  dispatcher 
re|)orts  to  the  district 
chief  dis^jatcher.  who 
is  in  charge  of  the 
dispatching  p  r  o  c  e  - 
dure  for  the  district,  and  he  in  turn  to  the  chief  system 
dispatcher,  on  all  matters  of  operation.  The  chief  sys¬ 
tem  dispatcher  is  res])onsihle  to  the  su])erintendent  of 
])ower  control,  who  is  located  at  the  main  office  of  the 
asscjciation  in  Boston.  This  results  in  a  unified  organi¬ 
zation  in  which  methods  are  standardized  and  by  which 
])olicies  and  ])rocedures  may  be  s])eedily  dispatched  with¬ 
out  "red  tapte”  or  misunderstanding. 


Major  interconnections  of  New  England  Power  Association 

Hy  1!*31  the  plants  of  the  association  will  aKHregate  nearly  1,000,0(»<)  hp. 
in  KeneratiiiK  capacity.  Thirteen  lines  of  110  anti  tiC-kv.  rating  terminate  at 
.Millhury,  Mass.,  the  load  and  load  dispatihing  center  of  the  system,  and  a 
220-kv.  line  will  he  in  operation  next  fall  between  Fift‘'en  Mile  Falls  in  upper 
New  Hampshire  and  Tew.skbury,  Mass. 
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While  we  find  it  desirable  to  centralize  the  direction 
of  all  operation  in  various  strategic  centers,  we  realize 
that  during  times  of  stress  no  organization  within  prac¬ 
tical  reason  could  direct  in  detail  the  hundreds  of  move¬ 
ments  involved  in  its  oi)eration  without  entailing  undue 
delay.  To  provide  for  such  conditions,  instructions  have 
been  written  governing  the  operation  of  every  station  of 
the  association,  in  which  are  outlined  the  procedures  to 
follow  in  restoring  service  to  lines  after  automatic  opera¬ 
tion,  or  to  restore  service  to  a  portion  or  all  of  the  sys¬ 
tem  should  such  a  catastrophe  occur,  without  communi¬ 
cation  with  the  dispatcher.  Specified  stations  are  given 


2.3  Kv. 


s+a.  No.  4 


Typical  diagram  supplied  to  men 
on  tagging  list 

right  of  way.  or  the  authority  to  energize  lines  during 
an  interval  of  time,  and  in  the  event  of  their  failure  to 
energize  such  lines,  other  stations  will  assume  right  of 
way  at  the  end  of  the  interval  and  attemjjt  to  energize 
the  lines.  The  dispatcher  during  such  times  attempts  to 
establish  communication  with  the  various  stations,  but 
is  assured  at  all  times  that  the  system  will  by  automatic 
procedure  restore  itself  to  near  normality.  If  Millbury 
sbould  be  isolated  the  system  would  of  itself  come  to¬ 
gether  two  minutes  after  shutdown.  During  such  an 
emergency  the  station  oi)erators  act  as  local  dispachers 
until  communication  is  again  established  with  the  dis¬ 
patching  department. 

All  orders  issued  by  the  dispatching  department  are 
accompanied  by  an  official  order  number  and  all  orders 
issued  are  recorded  by  the  dispatcher  on  order  blanks 
which  are  consecutively  numbered,  the  particular  num¬ 
ber  of  the  sheet  on  which  the  order  is  written  be¬ 


coming  the  official  order  number  which  is  given  to  the 
recipient  of  the  order.  The  recipient  writes  the  official 
number  and  the  order  on  blanks  furnished  for  this  pur- 
jiose.  which  are  consecutively  numbered,  and  thus  a  com¬ 
plete  record  of  the  order  is  had.  Reference  to  the 
order  thereafter  is  by  this  identification  number,  which 
facilitates  the  speed  of  reporting  its  execution.  On  an 
average,  225  orders  are  issued  daily  relating  to  the  switch¬ 
ing  and  tagging  of  apparatus  for  the  purpose  of  rou¬ 
tine  inspection.  These  orders  represent  only  the  routine 
])art  of  the  work  and  as  a  rule  are  issued  during  the  day 
hours,  averaging  about  one  every  two  minutes.  All 
orders  require  a  report  of  execution  so  that  the  dispatch¬ 
ing  department  is  in  contact  with  this  work  each  minute 
of  the  day.  For  this  reason  it  is  vitally  essential  to  fol¬ 
low  the  routine  of  recording  such  orders  in  order  to 
prevent  misunderstanding  and  increase  the  safety  of 
the  procedure. 

“Cashing-in”  on  disturbances 

Because  of  our  intimate  cfintact  with  the  activities  of 
the  system  we  are  in  a  position  to  observe  various  things 
which,  when  compiled,  present  records  of  great  value. 
We  are  interested  in  the  analysis  of  disurbance  data  from 
our  own  angle  and  to  detect  and  correct  errors  in  opera¬ 
tion  by  a  study  of  our  findings.  Disturbance  studies  have 
proved  not  only  a  great  benefit  for  the  dispatching  de¬ 
partment  but  have  helped  materially  in  influencing  the 
design  of  apparatus.  By  a  classification  of  the  causes 
it  is  possible  to  reduce  the  number  of  disturbances  due 
to  them,  and  in  some  cases  completely  eliminate  them. 
The  operation  of  relays  is  closely  observed  and  classified 
in  conjunction  with  the  relay  department,  defective  relay 
operation  being  quickly  remedied. 

Disturbances  in  themselves  are  a  dollars  and  cents 
proposition,  both  from  a  revenue  standpoint,  good  will, 
and  customer  production  loss.  We  aim  not  only  to  in¬ 
sure  continuous  .service  by  correct  design  as  we  see  it, 
but  to  observe  the  faults  if  due  to  design,  and  to  cor¬ 
rect  them  if  it  is  logical  to  do  so.  Disturbance  studies 
are  carried  out  in  a  form  wherein  it  is  ])ossible  to  tell 
the  outage  of  any  customer  of  our  sy.stem  rated  as  con¬ 
nected  to  our  lines  by  30-kva.  transformers  and  up¬ 
ward.  This  is  an  important  part  of  our  work,  and  al¬ 
though  the  customer  may  not  be  aware  of  the  fact,  we 
are  continually  striving  to  inq^rove  his  service.  Nat¬ 
urally  the  record  is  a  large  one.  containing,  as  it  does, 
over  5,000  customers,  all  of  which  are  posted  as  to  the 
minutes  interrupted  with  a  key  to  the  disturbance  re¬ 
port  relating  to  it.  Disturbance  studies  are  printed 
weekly  and  are  drawn  in  the  final  form  at  Millbury.  Dis¬ 
trict  offices  submit  weekly  a  resume  of  their  disturbances. 

Disturbances  are  synchronized  according  to  time, 
given  an  association  number  and  written  in  a  form  which 
is  clearly  understoexi.  This  report  outlines  in  detail 
the  operation  of  switches,  the  exact  time  of  such  opera¬ 
tion  and  the  type  of  relay  operating.  Cau.ses  are  deter¬ 
mined  and  incorjiorated  in  the  report  as  well  as  the  fea¬ 
tures.  which  outline  in  detail  the  various  circumstances 
prevailing  at  the  time  of  the  disturbance  which  might 
have  influenced  operation.  These  disturbance  studies 
are  printed  and  sent  to  the  various  department  heads, 
who  assure  us  that  the  information  and  analyses  are  of 
great  assistance  to  them.  All  disturbance  studies  are 
made  under  tbe  supervision  of  the  assistant  chief  sys¬ 
tem  dispatcher  by  men  competent  to  analyze  operation'' 
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Dispatching  headquarters  in  Millbury 

After  much  study  a  plain  semi-circular  board  with  painted  lines  and  symbols  was  adopted. 
Chang-es  can  be  made  more  quickly  and  eas  ily  than  with  an  electrically  equipix;d  board 


and  suggest  change  in  system  prcnredure  when  such 
change  will  contribute  to  better  operation. 

One-line  pocket  diagrams 

So-called  pocket  diagrams  prove  of  service  to  our 
emjiloyees.  It  is  the  policy  of  the  company  to  issue  to 
every  man  on  its  tagging  list  a  set  of  4g-in.  x  6J-in.  one- 
line  diagrams  of  the  system  connections  as  a  means  of 
quick  reference.  The  dispatching  department,  being  in  a 
better  position  than  any  other  to  observe  the  changes 
being  made  from  time  to  time,  and  to  pass  along  to  other 
depart-ment  up-to-date  drawings  on  our  connections,  is 
given  the  responsibility  of  keeping  the  diagrams  cor¬ 
rect  and  therefore  useful.  The  remarkable  growth  of 
our  system  today,  supplemented  with  continual  refine¬ 
ment  of  the  system  set-up.  keeps  one  or  two  men  busy 
with  this  work.' 

To  speak  of  the  dispatchers’  diagram  board  as  the 
last  topic  in  this  outline  seems  out  of  order.  Although 
some  diagram  boards  may  be  larger,  better  and  more 
elaborate,  their  presence  alone  will  never  dispatch  a  sys¬ 
tem.  The  central  office  as  well  as  district  offices  are 
equipped  with  diagram  hoards,  their  size  depending  on 
the  area  served.  The  board  at  Millbury  is  the  largest 
and  affords  a  mechanical  memory  for  the  system  dis¬ 
patcher.  Changes  in  system  connections  and  status  of 
aj)paratus  as  regards  availability  are  recorded  immedi¬ 
ately  on  the  diagram.  Consistent  with  the  unified  re¬ 
quirements  heretofore  outlined,  the  diagram  boards  for 
the  districts  are  planned  in  the  central  office  and  drawn 
under  the  supervision  of  the  person  normally  in  charge 
of  this  work  at  Millbury.  Without  the  aid  of  a  sys¬ 
tem  diagram  board  it  would  be  impossible  for  a  dis- 
patcher  to  remember  with  any  degree  of  accuracy  the 


details  of  such  a  vast  sy.stem.  Its  value  as  an  acces.sory 
to  i^ower  system  dispatching  is  incalculable,  both  from 
a  safety  and  service  standpoint. 

T  T  T 

Auxiliaries  Use  3.3  per  Cent 

St  atistics  reganling  the  amount  of  energy  used 
by  power  plant  auxiliaries  are  scarce,  but  at  least 
three  cases  are  known  on  which  figures  have  recently 
appeared  in  the  Electrical  World. 

The  Salem  Electric  Lighting  Company,  in  reporting 
data  for  publication  in  the  supplements  to  Electricai. 
World  of  May  18,  1929,  and  May  3,  1930,  specifically 
indicated  that  the  output  was  gross,  not  net,  and  gave 
the  energy  consumption  for  auxiliaries  and  e.xciters. 

Auxiliaripn 

Grosa  Output,  and  Exciters, 


Location 

Year 

Kw.-Hr 

Kw.-Hr 

Per  Cent 

.''aleni . 

1929 

127.781.650 

4.041.390 

3.2 

1928 

112,054,000 

4.361.210 

3.9 

Long  Beach . 

1928 

285,753,200 

9,628,320 

3  4 

In  the  Electrical  World  of  May  18,  1929,  on  page 
981,  there  is  a  re^xirt  of  seven  months’  operation  of  unit 
No.  10,  Long  Beach  steam  plant  No.  3,  of  the  Southern 
California  Edison  Company.  The  statement  gives  the 
energy  used  by  auxiliaries ;  no  mention  is  made  of  ex¬ 
citers,  but  it  may  be  that  their  energy  has  been  included. 
As  the  accompanying  tabulation  shows,  the  auxiliaries 
in  these  three  instances  used  between  3  and  4  per  cent  of 
the  total  energy  generated. 
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Loeffler  Boilers  Improved 

ALOEFFLER  l)<)iler  for  operatioii  at  l./OO-lh.  pres¬ 
sure  and  a  steam  temperature  of  932  dejj.  F.  was 
installed  at  the  Vitkovice  steel  works  in  Czechoslovakia 
in  1927,  This  hoiler  has  been  in  o])eration  ft)r  a  total  of 
20,000  hours  since  that  time  and  a  comhined  hoiler- 
t-urhine-unit  o])eration  of  3,000  hours  has  been  had  dur- 
in}4  the  ])ast  year. 

The  success  of  this  boiler  led  to  the  installation  of  two 

more,  each  with  a 
rating  of  100,000  Ih. 
of  steam  ]>er  hour. 
One  of  these  new 
boilers  was  ])laced  in 
o])eration  the  last  f)f 
June  and  the  other 
was  scheduled  for 
o])eration  early  in  the 
fall.  The  principle  of 
the  Loeffler  boiler 
is  tf)  have  steam 
jnimped  through  a 

radiant  superheater 
jdaced  in  the  boiler 
combustion  chamber. 
This  radiant  super¬ 
heater  consists  rjf 

welded  bent  tubes 
placed  in  positions 

exi)osed  to  the  i)ow- 
dered  -  coal  flames. 
The  steam  is  led 
from  the  radiant  su¬ 
perheater  to  a  second 
superheater,  where 
its  temperature  is 
Combustion  chamber  and  raised  from  approxi- 

radiant  superheater  or  boiler  mately  800  <leg.  to 

for  Loeffler  type  boiler  at  932  deg,  F^rom  the 
Vitkovice,  Czechoslovakia  secoiul  sui)erheater 

the  steam  is  divide<l, 
part  going  to  the 
turbine  and  the  larger  part  to  evaporating  <lrums  or 
va]>orizing  drums,  where  steam  is  generated  from  the 
incoming  feedwater.  The  new  steam  is  juimped  by  a 
turbine-driven  centrifugal  ])um])  that  works  only  against 
a  ))ressure  of  two  or  three  atmosidieres  and  is  returned 
to  the  radiant  superheater.  The  combustion  chamber 

gases  after  ])assing  the  two  su])erheaters  i>ass  through 
economizers  an<l  air  ])reheaters.  The  exhaust  from  the 
])ump  turbine  is  used  to  heat  the  feedwater  as  well  as 
additional  steam  bled  from  the  stages  of  the  main 
turbine. 

Burners  are  used  with  air  i^reheated  to  from  900  to 
780  deg.  and  with  a  low-grade  fuel  containing  about  25 
per  cent  ash  and  having  a  calorific  value  of  about  9.500 
B.t.u. :  the  flame  length  is  only  4  to  9  ft.  The  bent  tubes 
of  the  radiant  su])erheater  are  of  welded  carbon-steel 
constructi«»n  and  line  the  sides  and  cross  the  lower  part 
of  the  combustion  chamber  in  a  series  of  U-shaped  ])i])es. 
rile  shaiK*  of  the  boiler  jiroyier  can  be  varied  at  will  to 
give  a  tall,  broad  or  narrow’  boiler  as  desired.  The 
va])orizer  drums  are  place<l  below  the  boiler  and  each  of 

UA 


the  new  boilers  has  two  drums.  Each  is  about  4  ft.  in 
<liameter  and  26  ft.  long. 

In  the  early  installation  of  only  15  tons  capacity  the 
boiler  was  sujijilied  with  11,550  B.t.u.  for  each  kilowatt- 
hour  at  the  terminals  and  give  a  boiler  efficiency  of  85 
per  cent. 

The  entire  installation,  includin.g  i)i])ing,  is  made  of 
carbon  steel  except  for  the  second  sujierheater,  where 
molybdenum  steel  is  used  for  mechanical  reasons.  No 
trouble  has  been  had  w’ith  valves  and  piping.  Those  in 
charge  of  the  installation  say  it  is  ])ossihle  to  build  an<l 
operate  Loeffler  boilers  of  large  capacity. 

T  T  ▼ 

Kenetron  Bridge  Locates 
Power  Cable  Faults 

By  F.  H.  GOODING 

Ciillciuicr’s  Cubic  <r  C  oust  ruction  Couif>ouy,  Ltd.,  London 

Sh'VER.AL  tyiHS  of  cable  failures  have  ]wesente<l  con¬ 
siderable  difficulty  in  identifying  their  character  and 
locating  them.  High  resistance  and  arcing  grounds 
which  seal  when  voltage  is  removed  constitute  one  sort ; 
■‘o])ens”  constitute  another,  A  new  ada])tation  of  the 
bridge  detector  has  been  devised  by  the  British  affiliate 
of  the  ( )konite-Callender  Cable  Com])any.  It  has  been 
demonstrated  on  the  systems  of  several  of  the  metro])ol- 
itan  comi)anies  and  at  association  meetings.  The  a])])a- 
ratus  is  ])ortable  and  inex])ensive.  com])osed  of  familiar 
units,  and  involves  no  intricate  calculations.  Faults  on 
lengths  of  several  miles  can  be  locate<l  w'ithin  .SO  or  4() 
ft.,  sometimes  as  close  as  10  ft. 

f  )ne  ty])e  of  ap]>aratus  has  been  devised  for  use  where 
the  conductors  are  continuous  but  show  low  insulation 


resistance.  .Artificial  faults  of  such  a  character  were 
created  by  driving  a  nail  into  the  cable  and  withdrawing 
it,  or  a  joint  was  opened  and  high  resistance  connected 
between  conductors  and  ground,  or  a  «lamp  cloth  wra])i)ed 
around  the  conductors  and  lead  sheath.  It  has  been  cus¬ 
tomary  to  locate  such  low-insulation  resistances  or  high- 
resistance  faults  by  ap])lying  a  high  voltage  to  the  cable 
to  break  down  the  fault  ancl  then  locating  it  by  the  usual 
bridge  methods.  But  this  method  often  fails  because  of 
the  high  voltage  re(|uired  and  the  <langer  of  causing 
other  faults  from  excessive  voltage.  Also,  in  certain 
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types  »)f  ca1)le,  such  as  oil-fille«l  pa]X‘r  cables,  the  fault 
seals  rapidly  and  it  is  impossible  to  make  a  low-resistance 
fault  by  burning  with  current. 

The  new  method  employs  a  small  kenetron  tube  in 
conjunction  with  a  Wheatstone  bridge  for  locating  this 
type  of  fault.  It  is  not  necessary  by  this  method  to 
break  down  the  fault.  It  is  merely  necessary  to  pass 
10  or  15  milliamperes  through  it.  Thus  it  is  not  neces¬ 
sary  to  go  to  as  high  voltages  as  is  usually  the  case  and 
there  is  no  danger  of  the  fault  sealing  before  the  meas- 
nrement  can  he  obtained.  The  kenetron  set  has  an  out- 
])ut  of  100  milliamperes  at  60  kv. ;  the  bridge  and  gal¬ 
vanometer  are  insulated  from  ground  for  this  voltage. 
The  bridge  is  of  the  slide-wire  tyi)e,  the  wire 
being  w’ound  in  a  spiral ;  the  rotary  contact 
])oint  on  it  is  operated  by  means  of  a  rod 
of  insulating  material.  Connections  of  the 
set  are  shown  in  an  accompanying  illus¬ 
tration.  The  variable  condenser  C  is  adjusted 
until  a  balance  or  zero  reading  is  obtained 
on  the  galvanometer.  The  slide-wire  read¬ 
ing  multiplied  by  the  length  in  feet  of  the 
.  conductor  loop  gives  the  distance  of  the 
fault  from  the  test  jioint.  Balance  can  he 
obtained  with  current  as  low  as  10  milli- 
amjieres  passing  through  the  fault. 

.Artificial  opens  were  made  by  removing 
a  connector  at  one  of  the  joints.  Tests  were 
also  made  in  which  the  “open”  wire  had  a 
low  resistance  to  ground.  This  type  of 
fault  has  commonly  been  located  by  means 
of  some  kind  of  interrupted  high  frequency  which  is 
jiicked  up  with  an  exploring  coil.  This  at  best  has  hten 
uncertain,  and,  e.xcept  in  a  few  very  favorable  cases,  has 
])roved  very  unsatisfactory.  Low-resistance  o]iens  such 
as  those  caused  by  burning  between  the  ends  of  the  con- 
<luctors  or  a  fault  between  conductors  where  Ixith 
conductors  are  burned  clear  and  are  o])en  can  very  rarely 
he  located  hv  the  usual  methods. 


60-kv.  kenetron 
and  bridge 
apparatus 


of  each  conductor  is  then  rea<l  on  the  high  range  of 
the  megger,  d'hese  tests  indicate  whether  to  use  the 
Wheatstone  bridge  or  the  capacity  bridge  in  identifying 
the  full  nature  of  the  fault  and  its  location. 

Some  of  the  circuits  tested  includefl  three  different 
sizes  of  conductor  and  one  or  more  branch  circuits.  The 
ty])e  of  fault  which  seals  u])  when  voltage  is  taken  off 
of  course  ])resents  the  most  difficult  j)roblcm :  it  was 
found,  however,  that  current  could  Ik.*  maintained  through 
it  long  enough  to  make  the  test  and  locate  the  sfxjt. 


For  this  tyiie  of  fault  a  cajiacity  bridge  is  employed. 
“0]:)ens”  having  as  low  as  a  few  hundred  ohms  across 
the  oi)en  conductor  have  been  located  with  a  high  degree 
of  accuracy.  The  measurement  is  really  made  of  the 
gr<nmd  ca])acity  of  the  open  conductor.  This  is  then 
com])ared  with  the  cai)acity  of  an  unbroken  conductor  if 
one  is  available,  or.  if  not,  with  the  cajiacity  of  the 
o])en  wire  taken  from  the  other  end  of  the  cable. 

The  first  ste])  in  making  the  location  test  for  either 
ty])e  of  fault  consists  in  checking  the  co])])er  resistance 
with  a  low  reading  “megger.”  The  insulation  resistance 


T  T  T 

Base-Load  Steam  (or 
Hydro  System 

use  of  steam  stations  for  carrying  the  base  loa<l 
on  a  .system  predominantly  hydro-electric  is  forecast 
in  the  1929  annual  re])ort  of  the  Pacific  Has  Flectric 
Comi)any,  thus: 

“d'he  heaviest  load  on  our  steam  stations  occurs  during 
the  <lry  season,  when  the  cannpany  has  normally  the  least 
amount  of  water  for  the  oi)eration  of  its  hydro-electric 
plant  hut  the  greatest  volume  of  available  |  natural  |  gas. 
In  the  winter  months,  when  the  re<iuirements  for  gas  for 
house  heating  and  other  purposes  are  the  heaviest,  the 
maximum  amount  of  hydro-electric  energv  is  available. 
.  .  .  In  the  latter  part  of  1930  the  installation  of  two 

new  turbines,  with  a  combined  capacity  of  1.14,000  hp., 
will  be  completed  and  additional  units  will  subsequently 
be  added  to  increase  the  total  capacity  of  this  plant  to 
300,000  hp.  When  this  work  is  finished,  the  reduced  cost 
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of  steam -generated  energy  will  undoubtedly  justify  the 
use  of  l)oth  our  Oakland  and  San  Francisco  steam  plants 
for  base  load,  as  well  as  for  standby  and  peaking 
purposes.” 

▼  T  T 

Curtails  Use  of  Potential 
Transformer  Fuses 

By  E.  R.  STAUFFACHER 

Electrical  Protection  Engineer 
Southern  California  Edison  Company, 

Los  Angeles,  Calif. 

WHERE  it  is  necessary  to  install  a  potential  trans¬ 
former  directly  on  the  66-kv,  bus  at  the  larger 
substations  and  generating  plants  of  the  Southern 
C'alifornia  Edison  Company  the  practice  has  been  to  pro¬ 
tect  these  potential  transformers,  or  rather  protect  the 
system  against  trouble  in  the  transformer,  by  means  of 
high-grade  fuses.  However,  experience  shows  that 
fuses  alone  will  hardly  handle  a  short  circuit  of  the 
magnitude  which  might  occur  under  some  conditions,  and 
it  has  been  found  advisable  to  mount  resistance  units 
in  series  with  a  fuse  to  limit  the  current.  In  the  past 
this  was  done  by  the  use  of  extra-resistance  tubes 
mounted  on  an  extra  set  of  insulators,  resulting  in  a 
comparatively  expensive  job.  Later  this  was  modified 
by  a  development  of  one  of  the  manufacturers  in  the 
form  of  a  combination  resistance  and  fuse  mounting 
which  obviated  the  necessity  of  additional  stacks  of  insu¬ 
lators.  Moreover,  a  more  compact  installation  resulted, 
as  well  as  a  .saving  of  approximately  40  per  cent  over 
the  method  formerly  used. 

Duritig  1929,  as  a  result  of  some  trouble  experienced 
with  fu.ses  breaking  under  normal  operating  conditions, 
it  was  decided  to  abolish  the  use  of  fuses  on  potential 
transformers  connected  to  a  circuit,  either  entering  or 
leaving  a  station.  Dependence  is  ]daced  on  the  oil  circuit 
breakers  to  clear  a  short  circuit  from  the  system  in  case 
f)f  a  potential  transformer  breakdown.  On  high-voltage 
buses  which  are  provided  with  bus  differential  protection 
fuses  will  not  be  used,  since  relays  have  been  provided 
to  drop  a  short-circuited  bus  promptly  from  the  system 


in  case  of  a  phase-to-phase  or  phase-to-ground  short 
circuit  at  any  point  on  the  bus.  This  reduces  the  neces¬ 
sity  of  fuses  to  locations  where  a  potential  transformer 
must  be  mounted  on  the  bus  and  where  bus  differential 
protection  is  not  provided.  Here  fuses  with  suitable 
resistance  units  are  provided. 

A  step  has  been  made  toward  the  elimination  of  poten¬ 
tial  transformers  altogether  at  one  of  the  company’s 
substations.  Here,  in  place  of  potential  transformers  on 
the  66-kv.  bus,  an  experimental  installation  of  three 
coupling  condensers  has  been  made,  with  a  .dummy  set-u]) 
of  ground-current  directional  relays  so  arranged  as  to 
indicate  when  they  operate,  but  with  their  tripping  cir¬ 
cuits  disconnected  from  the  oil  circuit  breakers  on  the 
66-kv.  lines  which  loop  through  the  station.  These 
coupling  condensers  have  the  advantage  of,  first,  a  saving 
of  about  35  per  cent  over  tbe  cost  of  equivalent  potential 
transformers ;  second,  less  hazard  of  operation  due  to 
the  small  amount  of  oil  used,  and  third,  a  less  expensive 
and  more  compact  installation  as  compared  to  the  space 
requirements  of  potential  transformers.  Should  this 
installation  prove  successful,  there  is  no  doubt  but  what 
it  will  be  a  decidedly  forward  step  in  the  elimination  of  a 
comparatively  undesirable  piece  of  equipment  from  tbe 
high-tension  bus. 

T  T  T 

5  Kw.  of  Electric  Heat 
per  Worker  in  Hartford 

Each  employee  of  the  manufacturing  industries  of 
Hartford,  Conn.,  has  about  three  times  as  much 
power  and  sixteen  times  as  much  electric  heating  service 
at  his  command  today  as  ten  years  ago.  The  sales  de- 
])artment  of  the  Hartford  Electric  Light  Company  has 
prepared  the  accom])anying  diagrams  showing  the  growth 
of  both  classes  of  service  in  terms  of  total  industrial  em¬ 
ployees  in  the  territory,  and  it  is  remarkable  that  so  little 
variation  appears  in  the  total  personnel  through  the 
flecade.  The  conclusion  is  inescapable  that  electricity 
has  in  large  measure  met  the  demands  for  increased  pro¬ 
duction  without  forcing  the  manufacturers  to  enlarge 
their  payroll  lists  anywhere  nearly  in  proportion  to  the 
growtli  of  business. 
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Industrial  heating  has  grown  at  a  faster  rate  than  power  since  1919,  but  the  total  volume 
of  new  power  business  still  far  exceeds  the  former 
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Germany 
on  the  Up-Grade 

MR.  MORROW,  who  attended  the 
World  Power  Conference  at  Berlin, 
has  devoted  all  his  time  since  that 
convention  studying  economic  and 
engineering  developments  in  several 
European  countries  with  a  view  to 
ascertaining  how  this  country  can 
benefit  by  their  experience  and  what 
conditions  influence  their  future 
growth. 

IN  THE  accompanying  comments, 
just  received  from  Germany,  Mr. 

Morrow  refers  particularly  to  the 
economic  conditions  in  that  country 
and  contrasts  electrical  development 
there  with  that  in  the  United  States. 

Germany  needs  ca))ital.  The  reparation  jiayments 
and  the  financial  maladjustments  followint;^  the 
war  wii)ed  out  the  capital  resources,  so  that  indus¬ 
try  and  the  people  in  general  lack  cash  money.  This  is  the 
dominant  impression  gained  after  a  study  of  German 
business  and  financial  conditions  during  a  brief  visit.  As 
a  result  the  peo])le  are  rather  dis])irited.  through  the  long- 
continued  practice  of  the  utmost  economy  in  expenditures. 

Hut  the  observer  cannot  fail  to  be  more  optimi.stic  than 
the  Germans  themselves.  The  future  is  rather  bright  in 
compari.son  with  that  of  other  Euroi)ean  nations.  On 
the  same  basis  of  comparison,  the  national  debt  of  Ger¬ 
many  is  $189  per  capita,  of  France  $v^58  per  capita  and 
<tf  Great  Britain  $811  per  capita.  The  Germans  have 
learned  how  to  save  and  how  to  economize,  and  the  small 
margin  of  capital  accumulations  obtained  each  year  will 
mount  rapidly.  Nor  will  the  present  money  stringency 
he  maintained  when  money  rates  for  foreign  capital  re¬ 
turn  to  normal  levels  e.\])ected  to  result  from  the  stabi¬ 
lizing  effect  of  the  Young  plan. 

Thus,  despite  a  present  business  depression  and  lack 
of  cajMtal  and  a  resulting  dispirited  attitude  on  the  part 
of  many  Germans,  there  is  daylight  ahead.  The  jx?o])le 
.ire  at  work,  and  despite  a  surplus  of  labor  and  much  un¬ 
employment  there  is  no  lack  of  focnl.  clothing  and  shelter 


By  L.  W.  W.  MORROW 

Editor  “Electrical  World  " 


and  every  inch  of  soil  and  every  machine  is  forced  to 
protluce  at  maximum  efficiency. 

.■\  second  impression  of  Germany  is  the  high  ])lace 
given  to  education  and  ])hysical  health.  The  youth  of  the 
land  are  going  to  school  to  equip  themselves  for  all  pro¬ 
fessions.  and  yet  equal  weight  is  placed  u])on  physical 
well-being.  German  hoys  and  girls  are  all  sun  tanned 
and  sturdy  through  organized  national  effort.  They  live 
out  of  doors  and  take  exercise  cii  masse. 

German  business  ap])ears  to  have  enthroned  the  engi¬ 
neer  and  scientist.  The  doctors,  professors  and  engineers 
are  executives  of  business  enteri>rises  and  are  looked 
uj^on  as  the  key  to  national  ])rosperity  by  the  masses. 
These  men  are  getting  results  of  a  certain  type.  Steel 
ingot  production  was  16.245.921  metric  tons  in  1929.  an 
increase  of  36  per  cent  over  the  pre-war  figures,  and  pig 
iron  production  was  12.401.000  tons,  an  increase  of  22 
per  cent  over  the  pre-war  data.  The  production  of  lignite 
has  more  than  doubled,  coal  production  was  163.437,000 
tons  in  1929,  an  increase  of  16  per  cent  over  1913.  Gas 
sales  increased  from  150.000,000  cu.m,  to  1,000.000,000 
cu.m.  In  potash,  chemical  fertilizer,  paper  and  pulp  and 
electrical  manufacturing  similar  increases  have  been 
made.  German  shipping  is  now  in  fourth  place,  with 
4,092.000  tons.  Te.xtiles.  building  material,  automobile 
manufacturing  and  luxury  products,  however,  show  no 
corresponding  results  and  have  made  little  or  no  jirogress. 

Germany  exported  products  to  the  value  of  $3,020,- 
000,000  in  1929,  again.st  imports  of  $3,210,000,000.  and 
the  unfavorable  balance  of  trade  has  decreased  from 
$810,000,000  in  1927  to  $190,000,000  in  1929.  In  1928 
Germany  held  first  rank  in  the  export  of  electrical  ma¬ 
chinery  with  a  total  of  $127,000,000.  as  compared  to 
$78,000,000  in  1913.  Europe  took  80  |ier  cent  of  this 
and  America  alx)ut  12  per  cent. 
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Measured  by  these  facts  and  impressions,  it  ap|)ears 
tliat  (iermany  is  left  vvitli  its  physical  assets  in  land, 
huildijij^s,  natural  resources  and  |)eople.  It  has  lost  its 
cash  capital,  hut  it  has  a  peoi)le  with  great  gifts  for 
industry,  education  and  organization.  Its  industry  is 
free  from  underlying  clehts,  its  agriculture  is  ])rohahly 
the  most  efficient  in  the  world  and  its  people  are  being 
educated  and  trained  in  physical  health.  The  future  of 
(  iermany  seems  assured,  for  it  is  based  on  the  health,  the 
“kiunv  how"  and  the  industry  of  its  people. 

Electrical  impressions 

The  electrical  consumption  of  riermany  was  30.ff()0.- 
(KKl.tKX)  kw.-hr.  in  l‘>i^k  as  com])ared  to  20,3(X).()00.(XX) 
in  l‘>25.  It  has  highly  organized  its  electrical  industry 
to  get  interconnected  lines,  large  ])ower  stations  and  the 
most  economical  use  of  water,  brown  coal  and  bituminous 
coal  resources.  The  utilities  are  sometimes  state  or  city 
owned,  sometimes  half  jnihlic  half  ])rivate  enteri)rises  and 
sometimes  wholly  private  enterprises.  The  systems  are 
being  expanded  ra])idly  and  interconnections  between 
utilities  are  used  effectively.  In  general,  these  utilities 
are  managed  and  operated  by  scientists  or  engineers  and 
executive  interest  is  conceiitrated  on  the  ])hysical  struc¬ 
tures  and  engineering  features  of  the  properties. 

Selling  as  we  know  it  in  .\merica  is  absent  from  the 
executive  picture  in  most  instances.  One  is  im]>ressed 
with  the  great  unsold  electrical  markets  of  (Iermany. 
Industrial  |)lants  have  their  own  generating  source,  as  a 
ride,  and  every  (lerman  town  and  valley  presents  a  forest 
of  smokestacks  to  intrigue  the  interest  of  an  .American 
utility  .salesman.  There  is  little  effort  made  to  sell  elec¬ 
tricity  to  industries  or  to  the  homes.  Xo  organized  jdan 
is  in  effect  to  get  a])])liance  sales  or  an  effective  distribu¬ 
tion  of  electrical  i)roducts.  Kates  are  high  and  offer  little 
inducement  for  .sales.  Most  of  the  transmission  and  dis- 
triimtion  lines  are  what  we  call  “shoestrings"  and  the 
house  serxices  Xo.  14  wire.  (lerman  electrical  executives 
wait  for  business  to  come  to  them,  and  in  fact  many  of 
them  seem  uninterested,  not  to  say  insulted,  when  .sales 
<»r  commercial  organization  topics  are  mentioned.  These 
are  not  matters  worthy  of  the  attention  of  the  doctor  or 
the  engineer!  ^'et  the  (lerman  electrical  market  that 
remains  unsold  is  enormous.  The  most  ])ositive  im])res- 
sion  about  the  electric  utility  industry  is  that  .American 
commercial  organization  and  sales  ])romotion  methods 
should  be  added  to  (lerman  engineering  efficiency. 

In  the  technical  features  of  lines  and  power  stations 
the  (lerman  art  is  very  similar  to  that  ])revalent  in 
America.  Developments  such  as  the  Benson  and  Loefffer 
high-pressure  boilers,  the  u.se  of  Ruth  accumulators,  the 
many  pumped -storage  hydro  plants,  the  lignite-burning 
power  stations — all  are  interesting  and  valuable  ])ractices 
for  .American  engineers  to  study,  but  their  use  in  .Amer¬ 
ica  becomes  a  matter  of  dollar  values,  service  reliability 
and  magnitude  of  installation  re(|uired.  They  work  very 
well  in  small  units  and  operate  satisfactorily  in  large 
ones,  but  the  service  reliability  and  the  economic  effi¬ 
ciency  of  these  projects  for  American  ]iractice  are 
doubtful. 

.An  interesting  aspect  of  the  electrical  industry  is  the 
advent  of  .American  capital  and  some  degree  of  .American 
management  in  both  the  manufacturing  and  utility  busi¬ 
ness.  'I'he  (leneral  Electric  Company  is  interested  in  the 
securities  of  the  A.E.d.,  the  Osram  and  the  Siemens  & 


Halske  and  the  International  Telephone  &  Telegraph 
Company  is  interested  in  the  securities  of  the  Standards 
Klektricitats  A.G..  which  is  also  partly  owned  by  the 
A.E.G.  And  heaven  knows.  German  telephone  service 
could  be  improved — it  would  not  be  tolerated  in  America. 
American  financial  houses,  because  of  recent  security 
issues,  are  interested  in  several  of  the  larger  utilities  and 
are  helping  them  greatly. 

This  interest  of  American  capital  in  electrical  manu¬ 
facturing  and  electric  utilities  is  good  business  for 
America  and  will  help  Germany.  The  biggest  electrical 
opportunities  in  Germany  today  lie  in  adopting  effective 
methods  for  selling  energy  and  aii]4iances  in  volume  to 
industries  and  to  the  homes  and  in  bringing  telephone 
service  to  a  standard  such  that  it  can  be  called  service. 

▼  TV 

Multiple  Relaying  Minimizes 
220-Kv.  Line  Outages 

Relay  ])rotection  of  the  60-mile,  220-kv.  lines  from 
Gonowingo  to  Plymouth  Meeting  involves  seven  dis¬ 
tinct  functions.  These  provide  phase-to-phase,  ])hase-to- 
groimd,  and  phase-to-ground  back-up  protection.  'I'here 
is  no  back-up  i)hase-to-|)hase  ixrotection  to  the  22n-kv. 
lines,  unless  the  overload  relays  on  the  transformers  are 
so  considered,  which,  of  course,  clear  the  supply  to  the 
220-kv.  bus.  However,  it  is  expected  that  phase-to- 
])hase  faults  will  be  extremely  rare. 

In  case  of  a  phase-to-phase  fault  occurring  with  mini¬ 
mum  generating  capacity  an  instantaneous  undervoltage 
S\’  relay  o|)erate.s.  alk)wing  a  directional  impedance  GZ 
relay  to  function:  in  case  of  fault  (K'curring  with  maxi¬ 
mum  generating  capacity  an  instantaneous  overcurrent 
SG  relay  operates,  allowing  the  impedance  relay  to  func¬ 
tion.  Thus,  heavv  load  currents  will  not  cause  rel.av 


To  Phi  loo/el phia 
Povi/er  (}  Ltprhi-  Co- 
Si  egt fried/  subshaf/on 


CONOWIN60 

It 

4-8QOOOkva  |t 
J3.?-B20kv. 
transformers'^ 
banks 


E>41I 


PLYMOUTH 

itii 

Z-moOOkva 
ZZ0-66-/iZkv 
transformers 

otrTh rough  fype  current  transformer  banks 

h-0i7 circutr breaker  bushing  current  transformer 
c-Potentia!  net  work  device  on  oi!  circuit  breaker  bushing 
<i-Potentia/  transformer 
e~Meteringf  unit 


Protection  scheme  for  220-kv.  lines  from 
Conowingo  to  Plymouth  Meeting 


N'limlier  at  <  iperated  liy 

Type  of  Kacli  Trip-  Instantaneous* 

Protection  piim  Point  Relay  Transformers 

Phase  to  phase  3  CZ — directional  impedance  re¬ 
lay .  f),  r,  rf  and  e 

3  .SV — under  voltane  fault  detec¬ 
tor .  f) 

3  .SC — overcurrent  fault  detector  c,  d  and  e 

Phase  to  (tround  I  SC— -instantaneous  overcurrent 

((round  re'ay .  Residual  of  6 

I  CVVC — instantaneous  direction¬ 
al  ((round  relay .  a  and  residual  of  h 

I  CO — low  ener((y  ground  relay. .  Residual  of  6 

Phase  to  ({round  I  CWC — inverse  time  directional 

(hack-up)  ((round  rela.v .  o  and  residual  of  ^ 


168 


ELEGTRIGAL  world— /»/y  26,1930 


oi)cratioii  unless  of  such  high  value  as  to  operate  the 
overcurrent  relay,  which  is  set  well  above  niaxinuuu  full 
load. 

Entirely  separate  from  these  relays  are  those  installed 
for  phase-to-ground  protection.  These  consist  of  a 
plunger  type  instantaneous  overcurrent  SC  relay  con¬ 
nected  in  the  residual  circuit  of  the  line-current  trans¬ 
formers.  This  relay  is  made  directional  by  connecting 
its  contacts  in  series  with  those  of  an  instantaneous 
directional  CWC  relay.  For  additional  protection  to 
instruments  there  is  provided  a  low  energy  ground  CO 
relay  set  higher  in  time  than  the  SC  relay  and  connected 
in  the  residual  of  a  second  set  of  line-current  transform¬ 
ers  (on  the  other  bushings  of  the  oil  circuit  breakers). 

FMiase-to-ground  hack-uj)  protection  is  ])rovided  by  the 
use  of  an  inverse  time  directional  CWC  relay,  the  upper 
pole  winding  of  which  is  connected  in  the  residual  circuit 
of  the  220-kv.  line-current  transformers,  while  the  lower 
|)oIe  winding  is  connected  in  series  with  the  lower  jiole 
windings  of  other  similar  relays  to  a  current  transformer 
in  the  220-kv.  station  ground. 

To  supplement  the  high-speed  oil  circuit  breakers 
which  are  to  he  installed  this  year,  the  SC  ground  relays, 
which  are  of  ordinary  speed,  will  he  replaced  by 
Westinghouse  HKC  relays,  which  o])erate  in  1  cycle.  On 
the  Conowingo- Plymouth  lines  the  CW  C  inverse  time 
directional  relays  will  he  re])laced  by  W’estinghouse  ty|K* 
MU  balanced  ground  relays  operating  in  1  cycle.  It 
is  probable  that  a  scheme  of  transferred  tripping  will  he 
superim|)Osed  on  these  high-speed  relays,  eliminating  the 
se(|uential  tripping  which  is  likely  to  occur  otherwise 
under  some  conditions. 

Since  the  beginning  of  220-kv.  operation,  according 
t(»  the  Philadelphia  Electric  Company,  there  have  been 
si.xteen  o|>erations  of  the  relay  system  under  normal 


service  conditions.  In  all  of  these  cases  the  relays 
caused  the  fault  to  he  isolated  proi^rly.  Seven  of  tlie 
oi)erations  (»ccurred  during  the  first  year  of  oi>eration 
( 1028),  eight  were  in  1029,  and  there  has  been  one  ojK-r- 
ation  in  1930. 

▼  T  T 

Thyratron  Tubes  Control 
Tension  of  Wire  in  Reeling 

Thyratron  tubes  may  be  used  to  control  the  ten¬ 
sion  in  wire  as  it  is  being  reeled  after  passing  through 
drawing  machines,  according  to  the  General  Electric 
Company  of  Schenectady,  which  is  using  them  for  that 
purpose. 

The  tension  in  the  wire  is  maintained  by  the  small 
direct-current  motor  which  drives  the  re-reel  si)ool.  and 
the  i)ower  is  supplied  to  this  motor  by  thyratron  tubes. 
A  small  reactor  controls  the  outjmt  of  the  tubes,  this 
control  being  regulated  by  the  i)osition  of  the  core  in 
the  reactor ;  the  position  of  the  core  is  governed  by  the 
reeling  operati<jn  itself.  As  the  wire  is  reeled  it  runs 
over  a  rider  pulley  mechanically  connected  to  the  reactor 
core.  W  hen  the  re-reel  motor  is  running  too  fast  the 
loop  on  which  the  rider  pulley  rides  decrea.ses  in  length, 
drawing  the  core  intcj  the  reactor.  This  increases  the  re¬ 
actance  and  causes  the  tubes  to  pass  less  current,  and 
the  motor  slows  down.  Conversely,  when  the  loop  in¬ 
creases  in  length,  the  reactor  core  is  withdrawn,  causing 
the  tubes  to  jiass  more  currt'iit  and  increase  the  speed 
of  the  motor. 

Since  the  reactor  coil  weighs  only  a  few  ounces,  very 
little  work  is  done  bv  the  rider 


pulley,  but  the  current  controlled 
by  the  tubes  may  be  sufficient  to 
control  the  speed  of  a  motor  of 
several  horsejMjwer.  In  the  in¬ 
stallation  the  tubes  control  the  cur¬ 
rent  to  the  armature  of  a  |-hp. 
motor  with  a  separately  excited 
field.  However,  a  motor  many 
times  as  large  may  be  controlled  by 
supplying  and  regulating  the  field 
current  instead  of  the  armature 
current. 

Provision  is  made  so  that  the 
failure  of  either  the  alternating  or 
direct  current,  or  the  breaking  of 
the  wire,  causes  both  the  rewind 
motor  and  the  motor  driving  the 
drawing  machine  to  shut  down. 


Power  supply  to  re-reel  motor 
regulated  by  thyratron  tubes 
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INADEQUATE  WIRING 
HASTENS  BUILDING  OBSOLESCENCE 


ILLUMINATING  engineers  have  been  encountering 
an  increasing  number  of  instances  where  owners  of 
huihlings  were  unable  to  secure  desirable  levels  of 
illumination  without  incurring  excessive  expense  in  the 
reconstruction  of  their  wiring.  A  few  such  cases  have 
been  found  in  new  buildings.  There  appears  to  be  a 
mi.staken  impression  abroad  that  compliance  with  the 
h-lectrical  Code  or  local  ordinance  (which  have  for  their 
])ur])ose  the  safety  of  the  installation)  insures  adequacy 
for  lighting  ])uriK)ses.  It  has,  therefore,  become  appar¬ 
ent  that  there  is  a  real  need  for  a  guide  to  wiring 
ca])acity,  based  upon  modern  lighting  practice. 

'I'o  meet  this  need  a  committee  of  the  National  Electric 
Light  Association,  which  included  in  its  personnel  lead¬ 
ing  engineers,  ex|)erienced  in  lighting  and  wiring,  has 
])re])ared  an  informal  set  of  wiring  ca])acity  ])aragrai>hs. 


which  have  been  found  to  be  reasonable  and  eflfective 
after  a  year's  use  in  a  number  of  localities.  Based  upon 
these  paragraphs  and  after  collaboration  with  other 
branches  of  the  industry,  as  well  as  representative  author¬ 
ities,  the  commercial  and  industrial  lighting  committee 
of  the  association  has  prejjared  the  minimum  require¬ 
ments  herewith  presented.  These  requirements  are 
commended  as  a  fair,  economical  and  reasonable  expres¬ 
sion  of  the  needs,  within  the  scope  indicated,  which  the 
lighting  of  the  j)resent  and  near  future  imposes  u|x)n  the 
wiring.  Since  lighting  standards  are  still  advancing,  it  is 
])robable  that  these  requirements  will  need  to  be  revised 
within  the  next  few  years. 

Architects,  engineers  and  builders  may  find  it  desir¬ 
able  to  incorporate  in  their  construction  specifications 
])art  or  most  of  the  requirements  set  forth  herein. 


Minimum  Specifications  for  Adequate  Wiring  of  Lighting  Circuits 

in  Commercial  and  Public  Structures  - 


GENEK.AL 

The  following  specification  defines  the 
luiniinum  limits  of  wiring  installations 
for  lighting  and  other  applications  of  elec¬ 
tricity  commonly  supplied  from  so-called 
"lighting”  circuits  that  will  provide 
adequate  carrying  capacity  and  reason¬ 
ably  low  voltage  drop.  This  specification 
applies  only  to  installations  for  connec¬ 
tion  to  115-volt  or  115/230-volt  distribu¬ 
tion  systems  and  does  not  apply  to  wir¬ 
ing  for  the  supply  of  energy  to  power 
equipment. 

This  si)ecification  is  based  upon  15-amp. 
fusing  of  branch  circuits.  If  l(Kal  reg¬ 
ulations  limit  the  load  on  branch  circuits 
to  less  than  15  amp.,  the  wattage  and 
area  limits  herein  specified  should  be 
])r<jportionately  reduced. 

As  the  requirements  given  herein  are 
minimum,  it  is  recommended  that  the 
installation  be  increased  and  elaborated 
upon  in  proportion  to  the  design,  scale 
and  appointment  of  the  structure. 

TAKT  I — KEqriKEMENTB  FOR  AI.E 
('OMMKKCIAI.  AM»  I'l'BI.IC 
STRUCTURES 

1.  Clasalflratlon  of  Structures 

This  specification  applies  to  the  wiring 
installations  of  all  buildings  except  struc¬ 
tures  specifically  designated  for  occupancy 
as  dwellings,  apartments,  industrial  plants 
and  structures  with  interiors  requiring 
sjK'cial  consideration  and  treatment,  such 
as  theaters,  large  auditoriums,  banking 
rooms,  etc. 

2.  Convenience  Outlets  and  Circuits 
Therefor 

Convenience  outlets  shall  not  be  placed 
on  the  same  circuit  with  outlets  used  for 
general  illumination.  No  more  than  ten 
convenience  outlets  shall  be  placed  on  one 
circuit  (in  barfx*r  shops,  dentists’  and 


doctors'  offices,  beauty  parlors  and  similar 
places,  not  more  than  two  such  outlets 
per  circuit)  and  those  located  in  the  wall 
or  baseboard  shall  be  of  the  duplex  type. 
No  W'ire  smaller  than  No.  12  shall  be 
used  for  convenience  outlet  circuits.  Runs 
exceeding  100  ft.  from  panelboard  to  the 
first  outlet  should  be  avoided  wherever 
practicable  by  relocation  or  addition  of 
panelboards.  Where  such  runs  are  not 
avoidable,  no  smaller  than  No.  10  shall 
be  used  from  the  panelboard  to  the  first 
outlet  and  no  wire  smaller  than  No.  12 
between  outlets. 

3.  Oiling  Outlets  for  General  Lighting 

Whenever  possible,  outlets  should  be 
located  on  squares.  In  offices  and  school 
rooms  no  two  adjacent  outlets  shall  be 
spaced  further  apart  than  the  distance 
from  floor  to  the  ceiling.  In  other  inte¬ 
riors  the  space  may  be  extended  to  1 1 
times  the  ceiling  height.  In  hallways 
and  corridors  maximum  spacing  between 
outlets  shall  not  exceed  20  ft. 

KXCEPTIOXS  TO  PARAGRAPH  4 
Auditoriums  Sq.Ft. 

One  circuit  for  each  600 

Drafting  room.s 

One  circuit  for  each  200 

Hospital  wards  or  private  rooms 

One  circuit  for  each  600 

Hospital  operating  rooms 

One  circuit  for  each  400 

Plus  three  additional  circuits. 
Hospital  laboratories  and  rooms 
for  sterilization  of  instruments 
One  circuit  for  each  200 

School  drawing  and  art  rooms 

One  circuit  for  each  200 

School  corridors  and  stairs 

One  circuit  for  each  600 

Garage  driveways  and  ramps 

One  circuit  for  each  1,000 

Garage  wash  rack.s — One  additional  cir¬ 
cuit  from  panelboard  to  the  wash  rack 
for  special  illumination. 

General  lighting  from  other  than 
ceiling  outlets 

One  circuit  for  each  200 


4.  .Area  fi»r  Itruncli  t'Irruit  for  <«eneral 

Lighting 

Except  as  specified  below  there  shall  be 
one  branch  circuit  for  the  general  lighting 
for  each  400  sq.ft,  or  less  of  working 
space  or  rentable  area,  and  one  branch 
circuit  for  general  lighting  for  each  800 
sq.ft,  of  hallways,  passageway  or  other 
non-rentable  or  non-producing  area. 

5.  AVattage  Per  Branch  Circuit  for 
Grner^  Lighting 

If  the  wattage  of  outlets  is  specified 
on  the  plan,  branch  circuits  shall  be  so 
arranged  that  based  on  such  specified 
wattage  the  initial  load  on  any  circuit 
shall  not  exceed  1,000  watts,  except  in  the 
case  of  a  single  lamp  of  larger  size.  This 
is  supplementary  to  the  requirements  of 
Sec.  4. 

6.  AVirc  .Slsr  of  Branch  Circuits  for 
General  Lighting 

No  wire  smaller  than  No.  12  shall  be 
used  in  branch  circuits.  For  runs  of 
over  50  ft.  from  the  panelboard  to  the 
first  outlet  no  wire  smaller  than  No.  10 
shall  be  used,  and  no  wire  smaller  than 
No.  12  between  outlets. 

Runs  exceeding  100  ft.  from  the  panel- 
board  to  the  first  outlet  shall  be  avoided 
wherever  practicable  by  relocation  or  ad¬ 
dition  of  panelboards.  Where  such  runs 
cannot  be  avoided,  the  areas  specified  in 
Sec.  4  shall  be  reduced  by  40  per  cent 
and  the  initial  load  on  any  circuit  shall 
not  exceed  600  watts. 

7.  Panelboards 

Panelboards  shall  contain  a  minimum 
of  one  spare  circuit  position  for  each 
five  circuits  in  service  or  fraction  thereof. 

Note — It  Is  recommended,  but  not  re¬ 
quired,  that  each  circuit  on  panelboards 
be  supplied  with  a  .switch  in  addition  to 
the  fuses,  or  with  a  circuit  breaker,  except 
that  individual  circuit  switches  or  circuit 
breakers  are  not  needed  for  circuits  sup¬ 
plying  .show  windows  and  signs  controlled 
by  time  switches. 
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In  stores  that  do  not  have  supporting 
columns,  there  shall  be  installed  at  least 
one  floor  convenience  outlet  for  each  400 
sq.ft,  or  major  fraction  thereof,  of  floor 
space,  the  outlets  to  be  uniformly  dis¬ 
tributed  over  the  entire  area. 

In  any  display  areas,  not  more  than 
six  such  outlets  shall  be  connected  to  a 
single  circuit. 

12.  Store  Bnildings — Provliiloii*  for 
Show  Cwee  L.iKhtinK 

There  shall  be  one  circuit  terminating 
in  a  pull  box  for  each  40  linear  feet  or 
major  fraction  thereof  of  actual  or  prob¬ 
able  show  and/or  wall  case  frontage. 

Note — Where  the  location  of  show 
and/or  wall  ca.ses  has  been  definitely 
determined  before  the  wdring  is  done  and 
the  original  wiring  layout  provides  capac¬ 
ities  and  facilities  for  show  and/or  wall 
case  lighting  that  is  equal  to,  or  in  excess 
of,  the  minimum  provided  above,  then 
such  wiring  will  be  acceptable. 

13.  Office  Buildings — Convenience  Outlets 

There  shall  be  a  branch  circuit  to  sup¬ 
ply  convenience  outlets  for  every  800 
sq.ft,  of  floor  space  or  major  fraction 
thereof. 

In  each  separate  office  room  with  400 
sq.ft,  or  less  of  floor  area  there  shall  be 
installed  at  least  one  convenience  outlet 
for  each  20  linear  feet  of  wall  or  major 
fraction  thereof. 

In  each  separate  office  r(x>m  with  more 
than  400  sq.ft,  feet  of  floor  area  there 
.shall  be  installed  at  least  four  convenience 
outlets  for  the  first  400  sq.ft,  of  floor  area 
and  at  least  two  additional  convenience 
outlets  for  each  additional  400  sq.ft,  or 
major  fraction  thereof. 

XoTB — Outlets  should  be  placed  at  suit¬ 
able  locations  to  serve  all  parts  of  the 
office  room. 


9.  Store  Buildings — Show  Windows 

.\t  least  one  branch  circuit  shall  be 
provided  for  each  5  linear  feet  or  major 
fraction  thereof  of  plate  glass,  measured 
horizontally,  for  general  illumination  of 
the  window. 

At  least  one  convenience  outlet  shall 
be  provided  for  each  5  linear  feet  or  major 
fraction  thereof  of  plate  glass,  measured 
horizontally,  for  window  spots  or  flood¬ 
lights.  These  convenience  outlets  shall 
be  on  separate  circuits  with  not  more 
than  three  outlets  per  circuit.  Such  cir¬ 
cuits  shall  be  controlled  independently 
of  those  for  general  illumination  of  the 
window. 

In  or  near  the  floor  of  each  window, 
there  shall  be  at  least  one  convenience 
outlet  for  each  50  sq.ft,  or  major  fraction 
thereof  of  floor  or  platform  area.  In  no 
case  shall  there  be  less  than  one  for  each 
10  linear  feet  of  plate  glass.  Not  more 
than  six  such  outlets  shall  be  placed  on 
one  circuit. 

10.  store  Buildings — Exterior  Electric 
Signs 

A  rigid  metal  conduit  not  smaller  than 
1  in.  trade  size  or  equivalent  duct  or 
where  conduit  or  duct  is  not  used,  three 
No.  6  w’ires  shall  be  run  to  the  front 
face  of  the  building,  preferably  from  the 
panelboard  controlling  the  show  window. 
This  panelboard  shall  have  at  least  four 
branch  circuit  positions  or  equivalent  for 
supplying  an  electric  sign. 

11.  Store  Buildings — Convenience 
Outlets 

In  stores  having  supporting  columns, 
there  shall  be  installed  at  least  one  con¬ 
venience  outlet  on  or  in  each  of  the  sup¬ 
porting  columns,  for  decorative  lighting, 
electrically  operated  equipment  or  display 
fixtures. 


».  Service  and  Feeders 

The  current-carrying  capacity  of  the 
service  and  feeders  shall  be  great  enough 
to  supply  7i  amp.  to  every  15-amp.  branch 
circuit  position  provided  for  on  the 
panelboard  or  panelboards  which  they 
feed,  except  as  permitted  in  the  third 
paragraph  of  this  section,  in  addition  to 
any  power  requirements  for  heavy  duty 
appliances  or  other  non-lighting  loads 
which  may  be  supplied  through  this  serv¬ 
ice  and/or  feeders. 

The  service  and  feeders  shall  be  of 
such  size  that  the  total  voltage  drop  from 
the  service  entrance  to  the  panelboard 
will  not  exceed  2  per  cent  with  a  load 
ecjual  to  the  total  capacity  as  stated  in  the 
preceding  paragraph. 

For  buildings  in  which  the  floor  area 
exceeds  10,000  sq.ft.,  the  standard  demand 
factors  of  the  1930  National  Electrical 
Code,  Sec.  613,  may  be  applied  in  deter¬ 
mining  the  service  and  feeder  carrying 
capacities  and  voltage  drops.  Such  de¬ 
mand  factors  when  used  shall  be  applied 
only  to  the  loads  from  the  15-amp.  branch 
circuits  computed  according  to  the  first 
jaragraph  of  this  section. 

Conduits  and  ducts  for  inclosing  serv¬ 
ice  and  feeders  shall  be  of  sufficient  size 
to  permit  replacing  the  original  service 
and  feeders  with  w'ires  two  standard  gage 
sizes  larger  or  50  per  cent  greater  in 
capacity.  Where  conduits  or  ducts  are 
not  used,  the  original  installation  should 
have  this  excess  capacity. 


I’.^KT  II — ADDITIONWE  REQEIRE 

■MENTS  FOR  STORE  .\M>  OFFICE 
BVILDINC.S 


In  the  ca.se  of  store  and  office  Inilldings, 
the  following  requirements  are  additional 
to  those  defined  under  Part  I. 


Demountable  Danger  Sign 
for  Line  Construction 


:  LINBMBFI. 

wobHingJ 

WACK  "“aiiov^^ 


Hinged  truss  provides 
light-weight  support 
for  danger  sign 
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Requirements  of  20  Processes 

That  Generator-Voltag 


By  S.  MARTIN,  JR. 

hidiistrial  Euciincerhuj  Dcpartmcnl, 
iii-ttcral  Electric  Company 


SOMh'  of  the  outstanding;  advantaj^es  f)f  generator- 
voitage  control  are:  (a)  Speed  adjustment  covers  a 
range  from  zero  to  the  maximum  motor  speed;  (h) 
motor  may  l)e  almost  instantly  reversed  without  shock  to 
C(trrect  mechanisms;  (c)  adjusting  s])eed  and  reversing 
is  acectmplished  through  manipulation  of  field  currents 
of  very  low  values  as  conijiared  with  the  armature  cur¬ 
rents  of  either  a.-c.  or  d.-c.  motors;  (d)  simplicity  and 
elTectiveness  of  applying  regenerative  braking  to  the 
motor;  (e)  ease  with  which  system  may  he  made  self- 
protecting  against  overloads  hy  means  of  differential 
series  field  on  the  generator ;  (  f )  its  use.  where  its  char¬ 
acteristics  are  suitable,  results  in  increased  outturn  with 
ktwer  maintenance  cost  than  is  possible  with  any  other 
drive.  Numerous  ap])lications  of  this  system  of  voltage 
control  have  been  made  industrially  and  each  has  some 
particular  variation  from  the  elementary  scheme. 

Steel  Mills. — Speed  control  and  flexibility  in  .starting 
and  reversing  large  motors  are  paramount  re(|uirements 


Fig.  1 — Generator  voltage  control  in  its 
simplest  form 

Thf  motor  field  is  excited  from  a  .separate  .source  of 
direct  current.  The  field  of  the  generator  is  excited  in 
a  similar  manner,  except  that  its  circuit  contain.s  a  re¬ 
versing  switch  (S)  and  a  field  rheostat  (K).  The  gen¬ 
erator  armature  is  electrically  connected  to  the  armature 
of  the  motor.  Since  the  generator  outiiut  may  be  varied 
from  zero  to  maximum  in  either  polarity  the  speed  of 
the  driven  motor  will  follow  the  voltage  and  its  direc¬ 
tion  of  rotation  will  agree  with  the  polarity.  This  con¬ 
trol  is  accomplished  through  the  adjustments  of  the  rela¬ 
tively  small  generator  field  current.  For  large  units  the 
field  of  the  generator  exciter  is  controlled  to  attain  this 
etui.  For  example,  currents  of  only  1  to  15  amp.  are 
varied  to  control  a  7,000-hp.  motor. 


CONTROL  of  direct-current  motor 
speeds  and  direction  of  rotation  by 
varying  the  generator  voltage  and 
reversing  its  polarity  has  extensive 
industrial  applications  and  is  largely 
responsible  for  the  continued  and 
increasing  favor  of  direct-current 
motors  for  some  operations  despite 
the  almost  universal  supply  of  alter¬ 
nating-current  service. 

THIS  increasing  use  of  generator- 
v'oltage,  generator-field,  variable-volt¬ 
age  or  Ward  Leonard  control  for 
certain  steel  mill,  paper  mill,  bridge, 
elevator,  hoist,  shovel,  coal  mine, 
cable  stranding  and  printing  opera¬ 
tions  continues  despite  the  fact  that 
each  motor,  or  group  of  motors  that 
maneuver  as  one,  requires  a  separate 
motor-generator.  In  some  cases  sev¬ 
eral  generators  can  be  grouped  on  a 
common  base  with  a  single  prime 
mover.  But  as  a  rule  each  motor,  or 
group  controlled  as  one,  requires 
more  than  twice  its  rating  in  gen¬ 
erator  and  driver. 

of  steel  mills.  1'hese  are  obtained  by  ,£;enerator-volta|L;e 
control,  d'he  usual  reversing  mill  is  rated  at  3.CKX)  tu 
7.000  h]).  continuously,  the  jieak  load  on  the  7.000-hi) 
unit  .sf)metimes  reaching  22.000  hp.  The  usual  7.000  bp. 
unit  for  a  standard  40-in.  blooming  mill  requires 
19,000  hp.  peak.  The  normal  speed  range  is  50  to  120 
r.p.m.  and  fifteen  reversals  are  required  per  minute.  To 
make  the  rolls  grip  the  ingot,  the  first  few  passes  are 
made  at  25  r.p.m.,  which  imposes  still  more  severe 
re(|uirements. 

Generator-voltage  control  solves  this  problem,  giving 
extraordinary  advantages.  Tn  the  usual  layout  (Fig.  2) 
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Control  Meets 


cation  is  a  second  one — starting  and  obtaining  simul¬ 
taneous  and  proiMirtional  speed  adjustments  of  several 
d.-c.  tnotors  on  a  continuous  mill.  There  are  several 
“stands”  on  a  continuous  mill,  each  of  which  has  its 
individual  motor.  When  one  stand  is  speeded  uj)  or 
slowed  down,  the  speed  of  every  stand  must  he  adjusted 
in  proportion. 

With  the  generator  in  one  control  scheme  (Fig.  3)  at 
normal  voltage,  the  individual  sj)eefls  are  set  hy  a  rheo¬ 
stat  on  each  motor.  Then  the  control  of  the  entire  mill 
— either  speeding  up  or  slowing  down — is  obtained  by 
generator-voltage  control.  Hy  this  control  the  relative 


Gearless  traction  elevators  in  Lincoln,  Neb. 

for  such  an  installation  alternating  current  drives  the  speeds  of  the  motors  can  he  adjusted  at  a  slow  speed  for 


inot(jr-generator  set.  .\  flywheel  on  this  set  keeps  down 
the  peaks  on  the  incoming  |)ower  system  to  something 
between  5,(XX)  and  6,000  hp.  Small  contactors  control 
the  few  amperes  applied  to  the  field  of  the  differentially 
compounded  generator.  As  a  result  the  thousands  of 
amperes  delivered  to  the  motor  are  controlled  and  reg¬ 
ulated  without  enormous  contactors  or  circuit  breakers 
in  the  motor  armature  circuit. 

If  the  master  switch  is  so  placed  that  full  field  is 
aj)plied  to  the  motor  and  a  very  weak  field  applied  to  the 
generator,  the  motor  turns  at  a  very  slow  s])eed — about 
25  r.p.m.  If  this  result  were  attempted  hy  other  control 
methods,  large  resistance  grids,  dissipating  an  e.xcessive 
amount  of  power,  would  have  to  he  used  and,  even  with 
the.se,  the  oj)eration  woukl  he  unsteady  and  unsatisfactory. 

With  a  7.(XX)-hp.  installation  reversal  from  -^50  r.p.m. 
to  — 50  r.p.m.  can  he  made  in  1.75  seconds  and  a  reversal 
from  d-130  r.p.m.  to  — 120  r.p.m.  can  he  made  in  six 
.seconds.  In  one  installation  a  6-amp.  exciter  field  con¬ 
trols  the  field  of  the  generator,  which  in  turn  controls 
the  speed  and  oj>eration  of  a  motor  that  delivers 
1‘t.OOO  hp.  at  times. 

lulually  imj)ortant  with  the  foregoing  steel  mill  appli- 
Jif/y  2(5,  ELECTRICAL  WORI.D 


the  first  ingot  or  rolled  section  until  the  ]>roper  condi¬ 
tions  are  obtained,  and  then  the  entire  mill  can  he  sj^eeded 
up.  A  further  advantage  is  the  elimination  of  all  the 
control  for  starting  the  individual  motors. 

An  outstanding  application  of  this  sort  is  u.sed  by  the 
Wheeling  Steel  Corporation  of  Steubenville.  C^hio.  on 
its  60-in.  hot-strip  mill.  Three  4.000-kw.  motor-gener¬ 
ator  sets,  each  consisting  of  two  2.000-kw.  generators, 
and  nine  direct-current  motors,  ranging  from  900  to 
3.(XX)  hp.  and  totalling  19,100  hp.,  are  used. 

I'ertical  Lift  Bridges. — Two  outstanding  examples  of 
vertical  lift  bridges  use  generator-voltage  control.  The 
first  installed  is  at  Canal.  Del.,  over  the  Delaware  and 
Chesa|)eake  Canal.  The  second  was  placed  in  operation 
in  January.  1930.  and  just  outside  Newark.  N.  J.  Hoth 
are  used  hy  the  Pennsylvania  Railroad  Company. 

Several  factors  led  to  these  installations.  Electric 
jKiwer,  while  available  at  Ixith  sites,  was  very  expensive. 
In  a  lift  bridge  emergency  equipment  is  veryoften  re¬ 
quired.  This  means  that  connected  load  double  that  in 
use  must  he  paid  for.  'Phe.se  conditions  led  to  the  use 
of  gas-engine-driven  d.-c.  generators  to  ojierate  the  mo¬ 
tors  of  the  lift  bridge.  With  this  much  determined,  the 
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Electric  lift  bridge  using 
Ward-Leonard  control 


Motors  geared  to  wet-end 
sections  of  paper  mill 


Series  motor  driving- 
feed  mechanism  to 
pulp  grinder  through 
gear  reduction 
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Fig.  2 — Control  that  meets  reversing  mill 
requirements 


first  cost  and  advantages  of  generator-voltage  control 
were  balanced.  A<ldition  of  an  exciter  to  the  gas  engine 
set  was  more  than  offset  by  the  elimination  of  resistors, 
contactors  and  other  auxiliary  starting  equijiment.  On 
top  of  this,  better  regulation  was  obtained  by  generator- 
voltage  control. 

'I'be  differentially  wound  generator  is  equipped  with 
a  series  field  and  two  shunt  fields — one  self -excited  and 
the  other  separately  excited.  This  construction  prevents 
overloading  and  consequent  stalling  of  the  gas  engine. 
On  each  bridge  are  two  motors  which  can  be  connected 
either  in  parallel  or  series.  The  series  connection  gives 
extremely  high  torque  for  emergency  breakaway  condi¬ 
tion.  Since  the  motors  are  compound  wound  for  paral¬ 
leling  at  the  .same  load,  reversing  contactors  were  placed 
in  each  armature  circuit.  The  connections  of  these  gen¬ 
erators  are  similar  to  those  discussed  later  under  “Shov¬ 
els  and  Draglines.” 

High-Speed  Elevators. — Speed  control  when  overhaul¬ 
ing  or  hoisting  as  well  as  smoothness  of  operation  are 


Fig.  3 — Provision  for  maintaining  relative 
speeds  of  continuous  rolling  mills 


looked  for  in  elevator  operation.  Generator-voltage  con¬ 
trol  is  an  effective  solution  for  six  reasons: 

1.  If  the  power  supply  is  alternating  current,  some  form  of 
conversion  must  take  place,  as  speed  ranges  from  45  r.p.m. 
up  to  145  r.p.m.  are  not  practical  from  a  commercial  frequency 
source. 

2.  Movement  of  the  rheostat-control  handle  from  one  button 
to  another  does  not  provide  smooth  gradation  of  motion  on 
rheostatically  controlled  motors.  Smoothing  out  the  travel  by 
generator-voltage  control  is  desirable  for  the  safety  and  comfort 
of  the  passengers. 

3.  Assuming  a  car  speed  of  800  ft.  per  minute,  the  landing 
speed  should  be  about  60  ft.  per  minute.  This  is  a  13:1  speed 
range,  which  is  very  difficult  to  obtain  by  rheostatic  control. 

4.  If  automatic  landing  is  desired,  the  landing  speed  should 
be  about  25  ft.  per  minute.  This  requires  a  speed  range 
approaching  40:1,  which  is  impractical  with  rheostatic  control. 

5.  Rheostatic  control  requires  auxiliary  control  devices,  such 
as  large  contactors,  which  wear  and  require  more  costly  replace¬ 
ment  parts  than  the  small  contactors  for  generator  control. 

For  high-speed  elevator  control  the  s|)eed-load  curve 
(Fig.  4)  of  the  ordinary  generator- voltage  control  is 
objectionable  becau.se  the  curves  A-B  and  A'-B'  are  not 
parallel  to  the  load  axis.  To  correct  this  condition  the 
connections  show'n  in  Fig.  5  are  used. 

The  field  of  the  elevator  motor  is  excited  from  the 


Fig.  A — Speed-load  curves  for  ordinary 
generator  control 


d.-c.  bus  without  variation.  The  armature  of  this  motor 
is  connected  in  series  with  the  field  of  a  small  booster 
exciter  and  the  compound  winding  and  armature  of  the 
generator.  At  slow  speed  the  com]X)und  field  on  the 
generator  tends  to  make  the  speed-low  curves  horizontal. 
Furthermore,  it  is  of  such  strength  that  it  aids  in  build¬ 
ing  up  enough  voltage  in  the  generator  to  take  care  of 
voltage  drop  in  the  armature  circuit  for  low  speeds.  At 
high  speeds  it  is  not  so  effective.  At  these  si)eeds  the 
small  exciter  used  as  a  booster  for  the  generator  field 
circuit  is  mo.st  effective.  It  always  takes  care  of  a  certain 
l)ercentage  of  the  armature  voltage  of  the  generator  and 
in  this  way  it  is  slightly  effective  at  low  speeds  and  highly 
effective  at  high  s^ieeds. 

There  is  one  other  important  feature  in  the  control 
of  an  elevator.  This  is  the  small  motor  connected  in 
series-parallel  with  resistor  across  the  field  of  the  gen¬ 
erator.  In  order  to  retard  the  building  up  of  current  in 
the  generator  field,  it  is  connected  as  a  shunt.  A  flywheel 
on  the  motor  further  retards  the  huilding  up  of  the 
field  by  delaying  the  starting  and  therefore  the  building 
up  of  the  counter-emf.  of  the  motor.  When  stopping 
the  resistor  R'  (Fig.  5)  absorbs  some  of  the  energy  of 
the  motor  and  flywheel. 
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To  j^ct  some  idea  of  the  accuracy  recjuired  in  stoppinjj 
an  elevator,  and  the  ini])ortance  of  having  reliable  s])ee<l 
control  of  the  motor,  it  is  interesting  to  observe  that  if 
the  landing  zone  is  1^  in.  wide,  the  armature  of  the 
motor  must  he  sto])])ed  in  1  /75th  of  a  revolution. 

Freight  FJevators. — Control  of  freight  elevators  is 
accomplished  the  same  as  high-speed  elevators,  the  only 
difference  being  that  the  motor  operates  the  elevator 
through  a  set  of  gears. 

Paf'cr  Machines. — l’a])er  machines  are  constant  torque 
machines  and  may  he  divided  into  two  classes,  namely, 
single-motor  drive  and  sectional  drive.  With  single¬ 
motor  drive  one  motf)r  is  mechanically  c^mnected  to  a 
multiplicity  of  sections  and  adjustment  of  the  draw*  is 
accomjdished  mechanically.  On  the  other  hand,  with 


Fig.  5 — Control  connections  for  improving 
results  with  high-speed  elevators 


sectional  drives  the  “draw”  is  ])rovided  by  electrical  s]ieed 
regulators  actitig  on  the  fields  of  the  individual  motors. 
In  either  case  one  generator  is  all  that  is  necessary  for 
driving  normal  ])aper  machines. 

h'or  ])a])er  machines  with  a  wide  range  of  s])eeds  and 
]'ai)er  weights  a  generator  is  required  for  each  sectional- 
ilrive  motor.  The  main  fields  of  the  generator  in  this 
ty]>e  of  drive  are  controlled  by  multiple-circuit  rheostats 
which  have  a  common  arm.  .A  s]ieed  regulator  in  the 
auxiliary  field  of  each  individual  generator  adjusts  the 
“draw.”  This  equi])ment  gives  a  range  in  speed  and 
weight  of  ])a])er  of  at  least  10:1. 

Grinders. — Variable-voltage  generator  control  is 
used  for  regulating  the  lo.ad  on  the  2,4(X)-hp.  synchronous 
motors  that  drive  the  grindstones  of  magazine  ty])e  pulp 
grinders.  A’ariations  in  the  hardness  of  the  woocl, 
amount  of  wood  in  contact  with  the  stone,  stone  diameter 
and  shar])ness  must  he  conqiensated  for  by  variation  in 
the  rate  of  log  feed.  The  motor  driving  the  log-feed 
chain,  therefore,  must  have  a  wide  si)ced  range,  (juickly 
responsive  to  load  changes.  This  effect  is  obtained  by 
generator-voltage  control  in  which  the  generator  field 
relay  is  adjusted  by  a  contact-making  wattmeter  in  the 
grinder  motor  power  circuit. 

Rewinders. — Kewinders  in  ])a])er  mills  must  have  a 
wide  s])eed  range  and  constant  torijue  as  ])aper  is  wound 
on  rolls  at  a  constant  tension,  hut  at  various  si)eeds  and 
under  very  s])ecial  starting  and  stojiping  conditions. 

*.  /  certain  ainoiint  of  streteliinn  and  s(]ucccin;/  of  paper  oeeiirs 
hetioeen  rods,  reqtiiriiui  an  a<l iii.\tinent  of  the  relative  speeds  of 
the  sections  or  rolls  to  hold  tension  or  "draio”  betxeeen  them. 


These  features  are  discussed  in  other  ])arts  of  this  paper 
and  will  not  he  repeated  at  this  time,  hut  are  merely 
mentioned  as  another  apjdication  in  which  nicety  of  con¬ 
trol  and  reducti(jn  in  maintenance  cost  justify  this  tyjje 
of  drive. 

The  second  installment  of  this  article  will  he  published 
in  a  later  issue. 

T  ▼  T 

Negative  Factors  in  Vision 

By  M.  LUCKIESH 

Director  Linhtint)  Research  Laboratory, 

.\ela  Park,  Cleveland 

I.\  REL.ATING  lighting  and  vision  for  the  purpose 
of  seeing,  there  are  helpful  and  opposing  factors  to  be 
C(»nsidered.  Glare  is  the  most  obvious  of  the  negative 
factors.  .Another  is  the  necessity  fur  adapting  the  eyc'^ 
to  each  level  of  illumination  or  brightness  over  the 
area  of  the  visual  task.  Where  rajad  and  exacting 
seeing  must  be  performed  in  fields  of  different  bright¬ 
nesses,  the  time  for  adajitation  becomes  important,  d'he 
following  discussion  does  not  a]q)ly  to  situations  where 
visual  work  is  jxirformed  under  a  high  level  of  illumina¬ 
tion  surrounded  by  darker  areas  in  which  detailed  seeing 
is  not  re(|uired.  It  applies  only  when  critical  details 
must  he  seen  alternately  in  brighter  and  darker  fields. 

The  table  gives  the  results  of  an  experiment  in  which 
seeing  was  required  alternately  in  two  fields  of  different 
brightnesses.  The  speed  with  which  the  visual  task  was 
1  performed  with  a  uniform  illumination  of  100  foot- 
candles  was  made  a  basis  for  other  comparisons.  Under 
such  conditions  the  rate  of  working  decreased  due  to  (  1 ) 
the  U)wer  level  of  illumination  under  which  the  eyes 
operated  one-half  of  the  time  and  (2)  the  time  lost  in 
frequent  ada])tation  to  new  brightnesses. 


llbiniiiiatim 

of  Work  Plaees 

Decrease  in  Rate  of  Working  Duefro 

llitflif-r  Level 

Lower  Level 

Decrease  in 

Frei|uent 

Foot-Candles 

Foot-Candles 

Illumination,  {*) 

Per  Cent 

Keadaptation, 
Per  Cent 

100 

100 

0 

0 

100 

50 

0  I 

0  6 

100 

20 

0  3 

1  8 

100 

10 

0  6 

2  7 

100 

5 

1  0 

3  8 

100 

2 

2  4 

5  6 

100 

1 

4  5 

7  5 

(*)  These  values  are  Rinall  since  the  test  object  was  fairlv  visiV)le  at  levtl« 
of  illuiiiination  as  h>w  as  0.05  foot-candle.  They  wrnild  l)e  hinher  if  the  vi>-ii:tl 
task  had  been  more  difficult. 

The  relative  time  required  for  the  fretiuent  ad<aptation 
is  given  indirectly  by  the  decrease  in  the  rate  of  working. 
The  significance  of  this  decrease  can  he  determined  by 
utilizing  the  change  in  work-rate  with  illumination  as  a 
measuring-stick.  For  the  severe  conditions  of  this  ex- 
]ieriment,  the  “adaptation  factor”  is  inq)ortant  for  mr>st 
l)rightness-ratios.  The  relationship  of  the  two  factors 
is  illustratefl  by  an  e.\am]de.  For  a  uniform  illuminatitni 
of  2  foot-candles  the  rate  of  working  is  flecreased  4.8 
per  cent,  or  slightly  less  than  the  adai)tation  effect  of  al¬ 
ternating  between  100  and  2  foot-caiiflles.  At  1  ff»ot- 
candle,  however,  the  effect  of  decreased  illumination  ex¬ 
ceeds  that  of  “adaptation.” 

These  conclusions,  as  is  the  case  in  many  visual  ex- 
])eriments,  are  based  entirely  U])on  the  f.actor  of  visibility. 
Ocular  discomfort,  strain  and  fatigue  are  also  logical  I 
and  inqfortant  criteria  which  should  receive  increasing  I 
attention.  ■ 
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Determining  Justifiable 

Load-Building  Expense 


By  J.  R.  CRAVATH 

(.  oiisultiiifi  1  lluiiiiluitiiif/  liiiijincer, 
Sun  I- nnu  iscn,  Ctilif. 


CREATIVE  load-lmildinjjj  activities  arc  entirely  oj)- 
tional  with  the  manaj^ement  rather  than  dictated 
hy  the  necessity  of  routine  order  takine[.  Justiti- 
ahle  ex])ense  for  creative  load  huilding  is  whatever  com- 
1  etitive  conditions  will  ])erniit  or  re<juire.  Any  successful 
husiness  enterj^rise  maintains  a  pro])er  balance  hctweep 
competition  for  the  consumer's  (foliar,  on  the  one  hand, 
and  the  investor's  dollar,  on  the  other.  Justifiable  ex- 
1  enditure  for  securinj^  additional  husiness  must  therefore 
he  limited  to  such  amounts  as  can  be  added  to  the 
amounts  consumers  are  ])ayinjj  for  service  without  sub¬ 
stantially  restrictinjj  the  service  they  will  buy. 

It  must  l)e  assumed,  of  course,  that  these  load-build- 
iiifj;  expenditures  are  to  he  made  in  a  way  which  will  ac¬ 
tually  increase  the  load  and  that  the  ultimate  result  of 
‘^uch  load  huildins;  will  work  to  the  benefit  of  both  con- 
‘^umers  and  investors.  The  ]K)Ssihe  rate  reductions  that 
may  he  withheld  for  ])ur])oses  of  load  huildin,"  without 
‘Substantially  restrictins^  the  customer’s  use  must  he  de¬ 
cided  in  the  light  of  ex])erience  and  judgment,  in  any 
given  case.  .•\])])ropriations  of  2  or  even  5  i)er  cent  of 
gross  earnings  for  creative  load  building  would  prob¬ 
ably  look  much  larger  to  the  utility  com])any  than  to  the 
consumer.  The  limit  of  exi^enditure  for  a  given  ac¬ 
tivity  should  he  determined  from  the  gross  earnings  of 
the  class  of  husiness  to  which  the  activity  applies  rather 
than  from  the  total  gross  earnings. 

.^ome  one  will  say :  "This  idea  of  sjiending  whatever 
the  traffic  will  hear  on  creative  load  building  might  have 
been  all  right  in  the  old  days,  before  we  had  commis¬ 
sion  regulation,  hut  most  of  us  are  now  subject  to  reg¬ 
ulation,  and  the  idea  of  ‘what  the  traffic  will  hear’  has 
an  unpleasant  association  in  the  minds  of  some  with 
the  days  before  commission  regulation,  when  some  cor¬ 
porations  charged  considerably  more  than  the  traffic 
would  hear  and  started  the  demand  for  regulation  of 
nites.  What  are  our  commissions  going  to  say  about 
this?”  The  language  may  he  changed  if  diplomacy  so 
dictates,  hut  the  economic  law  that  lies  behind  it  cannot 
be  changed.  Commission  and  court  decisions,  after  all, 
uin^t  conform  to  economic  law.  In  the  long  run  there 
will  he  no  commission  ban  on  load-huilding  activities 
which  are  showing  returns  in  the  way  of  increased  load. 


HOW  shall  the  value  of  creative 
Joad-building  effort  be  determined? 

What  part  of  gross  revenue  from  a 
given  device  is  the  utility  justified  in 
spending  to  get  the  load?  The  author 
of  this  article  says  that  10  per  cent 
of  gross  revenue  for  ten  years,  less 
interest  charges  and  plus  a  pioneering 
factor,  will  give  a 'conservative  figure 
and  cites  e.xamples  to  illustrate  the 
proper  method  of  arriving  at  a  result 
for  particular  devices. 

I)ettcr  load  factors,  greater  economies  in  generation  and 
distrihiition.  and  reduced  rates.  E.xpenditures  that  are 
not  showing  results  naturally  will  be  frowned  upon  both 
by  commissions  and  competent  executives. 

Resides  determining  tbe  over-all  expense  which  sound 
economics  and  public  policy  will  permit,  according  to  the 
l)rinciples  which  have  been  outlined,  some  justifiable 
limit  for  the  expense  t>er  unit  of  added  load  of  any  given 
character  must  be  set.  This  is  to  serve  as  a  check  (m 
unduly  high  e.xpenditures  per  unit. 

Load  building  is  an  operating  e.xpense 

There  are  two  theories  as  to  projier  accounting  pro¬ 
cedure  in  the  treatment  of  business  development  e.x- 
penses.  One  of  these  is  that  since  such  expenses  are  a 
necessary  jiart  of  starting  a  business  or  of  increasing  it 
after  it  is  started,  they  should  he  charged  to  capital  ac¬ 
count.  When  so  charged,  these  ex])enses,  of  course, 
become  a  part  of  the  company’s  permanent  capital,  on 
which  a  return  is  ex]>ected  for  the  stockholders.  For 
load-huilding  expenses  this  theory  does  not  seem  con¬ 
servative,  because  there  is  no  means  of  knowing  how 
])ermanent  may  be  the  load  which  is  obtained  from  the 
exi)enditure  in  (juestion. 

The  other  theory  is  that  creative  load-building  expense 
should  he  amortized  over  a  period  of  years  and  i)aid 
out  of  a  certain  fund.  'Phis  fund  should  be  reimbursed 
for  the  exi)enses  of  the  current  year  by  yearly  payments 
over  a  period  of  years.  This  comes  near  to  the  plan 
which  is  used  in  fact  if  not  in  form  by  most  utility  com- 
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^)aiiics.  What  is  usually  done  is  to  charge  operating 
ex])enses  each  year  with  the  load-building  expenses  of 
that  year.  The  new  load  then  contributes  to  the  gross 
revenues  which  pay  operating  expenses  in  the  following 
years. 

These  theories  are  of  interest  in  this  discussion  as  en¬ 
abling  us  to  form  some  kind  of  a  foundation  on  which 
to  establish  justifiable  expense  in  creative  load  building. 
We  will  adoj)t  the  second  theory,  which  conforms  closely 
to  practice  and  to  sound  economics.  If  we  are  to  apply 
it  to  the  expenses  of  putting  any  given  luminaire  or  ap¬ 
pliance  on  the  lines  we  are  confronted  with  the  question 
of  how  much  we  are  justified  in  spending  on  this  par¬ 
ticular  appliance,  and  the  following  is  offered  as  a  sound 
method  of  answering  this  question. 

Determining  justifiable  expense 

.Suppose  a  device  is  to  he  introduced  that,  according 
to  the  best  information  obtainable,  will  on  the  average 
add  yearly  1,000  hours’  use  of  100  watts  at  a  rate  of 
5  cents  per  kilowatt-hour,  making  an  increase  of  $5  per 
year  gro.ss  revenue.  Considering  this  device  to  remain 
on  the  lines  ten  years  the  accrued  revenue  would  then 
he  $50.  This  figure  of  ten  years  is  assumed  here  to 
illustrate  the  point  and  is  a  figure  that  has  been  used  to 
some  extent  in  this  connection.  It  should,  of  course, 
he  changed  to  fit  whatever  case  is  under  consideration-. 
Now  if  a  merchant  were  selling  $50  worth  of  goods, 
his  allowance  for  cost  of  selling  in  common  practice 
would  range  from  10  to  50  per  cent  of  the  selling  price. 
Wi.shing  to  he  conservative  in  this  example,  we  will 
assume  an  allowance  for  the  cost  of  selling  $50  worth 
of  energy  at  10  per  cent  qr  $5.  Remember,  of  course, 
that  this  10  per  cent  applies  only  to  the  newly  created 
business. 

1  f  $5  is  spent  to  create  this  load  and  is  to  he  ])aid  hack  to 

Table  I — Example  Showing  Theory  of  Estimating 

Justifiable  Expense  of  a  Creative  Load-Building 
Activity  for  a  Particular  Device 


I  Created  Krofw  revenue  for  ten  years  from  this  device;  100  watts  at 

5  cents  f)er  kilowatt-hour.  1.000  hours  per  year .  $50  00 

2.  Ten  |>er  cent  of  $50  (tro.ss  revenue  to  be  devoted  to  creative  load- 

buildiiiK  .  5  00 

3  y5  amortired  over  ten  years  represents  an  averane  investment  of 

one-half  of  $5,  or .  2  50 

4  .Seven  |)er  cent  on  $2.50,  average  investment  for  ten  years .  I  75 

5.  Item  (2)  less  (4),  or  the  amount  left  for  justifiable  creative  load-build- 

iiiK  expense  before  applying  the  ‘‘pioneering  factor" .  3  .  25 


6  "Pioneering  factor,"  an  amount  to  be  added  on  the  assumption  that 
each  device  placed  on  the  lines  by  and  during  this  particular 
creative  load-building  activity  will  result  in  the  placing  of  at  least 
one  more  on  the  lines  without  selling  expense  to  the  company; 


this  being  the  same  amount  as  item  (2) .  5  00 

7  Justifiable  ex|>ense.  item  (5)  plus  (6) .  8  25 


the  .security  holders  in  installments  over  a  j)eriod  of  ten 
years,  interest  should  he  allowed  on  the  money  so  tied 
up.  We  will  allow  7  per  cent  on  $2.50,  the  average 
amount,  over  the  ten  years,  or  $1.75. 

.Another  factor  to  he  considered  which  is  highly  sjiec- 
ulative  in  character,  hut  nevertheless  very  inqiortant, 
is  the  effect  of  sales  made  during  the  beginning  of  a 
campaign  on  sales  made  later.  In  creative  load  building 
the  sales  resistance  is  highest  the  first  few  years  and 
should  then  show  a  decrease.  If  it  does  not  decrease 
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there  is  something  wrong  and  either  efforts  should  he 
discontinued  or  plans  changed.  It  is  proper  to  assume 
in  most  creative  sales  activities  that  each  device  put  on 
the  lines  will  result  in  one  or  more  others  of  the  same 
kind  being  added  without  creative  sales  expense  to  the 
comjiany.  Otherwise  the  activity  is  not  a  success.  This 
does  not  apply  to  special  limited  applications  of  elec- 

Table  II — Justifiable  Load-Building  Expense 
for  Specific  Loads 

, - —  Factors* - - - - 

.4mortiza- 


.4verage 

Yearly 

tion 

Pioneer- 

Justifi- 

Yearly 

Rate, 

Gross 

Period, 

ing 

able 

Device 

Kw.-Hr. 

Cents 

Revenue 

Years 

Factor 

Expense 

Ilange . 

1,500 

3 

$45  00 

10 

$45  00 

$74  25 

Water  heater.. 

4,800 

15 

72  00 

10 

72  00 

118  80 

Refrigerator. 

600 

4 

24  00 

10 

24  00 

39  70 

Sunlamp . 

Kitchen 

300 

4 

12  00 

10 

12  00 

19  80 

luminaire. . . 
10  kw.  of  in- 

55 

5 

2  75 

10 

2  75 

4  53 

dustrial 
heating . 

15,000 

2  5 

375  00 

10 

100  00 

344  00 

♦The  factors  used  are  for  example  only  and  must  be  changed  to  fit  the  cases 
being  considered. 


tricity.  For  this  example  we  will  assume  that  for  every 
device  placed  on  the  lines  by  this  creative  .sales  activity 
another  will  ultimately  he  sold  through  ordinary  chan¬ 
nels.  This  will  he  called  a  “pioneering  factor”  for  lack 
of  a  better  name.  In  this  case  it  will  come  to  the  same 
amount  already  allowed  for  creating  the  load  of  the 
first  device  or  $5.  Combining  these  items  as  shown  in 
'Fable  I,  we  arrive  at  the  justifiable  expenditure  for 
creative  load  building  with  the  device  in  question,  with 
the  assumed  values  for  the  dift'erent  factors.  Thus  we 
find  that  to  sell  this  device  or  service  which  will  bring 
$50  additional  revenue  in  ten  years  the  utility  is  justi¬ 
fied  in  spending  $8.25,  or  16.5  per  cent  of  the  ten-year 
gro.ss  revenue.  Table  II  shows  how  these  theories 
would  work  out  for  certain  devices  with  certain  assumed 
factors. 

The  object  of  this  article  has  been  to  present  principles 
and  methods  of  analyzing  any  given  problem  and  not  in 
any  way  to  sujiply  the  actual  numerical  factors  which  en¬ 
ter  into  it.  Whatever  figures  are  given  are  as  illustrative 
examples.  'Fhe  commercial  man  must  supply  his  own 
figures  for  his  own  particular  problems. 

▼  ▼  T 

Blower  Reduces  Motor 
Maintenance  in  Cork  Grinding 

Grinding  stones  in  the  cork  mill  of  the  W.  &  J. 

Sloane  Manufacturing  Company’s  linoleum  plant  at 
Trenton,  N.  J.,  are  driven  by  60-hp.,  440-volt  syn¬ 
chronous  motors  with  vertical  shafts,  the  open  type  mo¬ 
tors  being  directly  below  the  inclosed  grinders.  'Fhe 
ground  cork,  45-60  mesh,  is  so  fine  that  it  permeate.-^ 
everything  in  the  mill  and,  being  an  excellent  heat  insu¬ 
lator,  caused  burn-outs  and  frequent  shut-downs  when 
collecting  in  large  quantities  on  the  motor  windings. 
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With  the  old  plan  one  of  the  six  machines  was  out  of  of  the  motor  room,  thus  maintaining  a  steady  flow  of 
service  every  month ;  that  is,  one  was  almost  continually  clear  air  to  the  motors. 

in  process  of  repair.  So  successful  has  this  plan  been  that  since  its  instal- 

According  to  J.  E.  Richford,  electrical  engineer  with  lation,  three  years  ago.  there  has  not  been  a  single  motor 
W  &  J.  Sloane,  the  only  solution  offered  by  the  manu-  failure  here.  According  to  Mr.  Richford  the  whole 
facturer  of  the  motors  was  the  substitution  of  new  mo-  blower  system  cost  somewhat  less  than  $600,  the  motor 
tors  of  the  totally  inclosed  type.  To  avoid  this  heavy  and  blower  representing  about  $v325  and  the  ducts  and 
expense  a  Buffalo  turbo-blower  driven  by  a  5-hp.  indue-  floor  changes  a  little  more  than  $200.  The  savings  are 
tion  motor  was  installed  in  the  basement  of  the  cork  mill  tremendous,  whether  considered  on  the  basis  of  replacing 
and  drawing  fresh  air  from  out  of  doors  forces  it  through  the  motors  with  those  of  another  tyi^e  or  maintaining  the 
sheet  metal  ducts  to  (jpenings  cut  in  the  steel  plate  floor  old  ones  as  was  formerly  done. 


Electric  Control  Speeds  Up  Ditch  Cleaning 


By  M.  M.  MeINTIRE 

Electrical  Hnf/incer  Imperial  Irriqation  District 
Imperial,  Calif. 


250-volt,  flat-compound-wound,  constant-voltage  machine 
and  the  other  a  10^-kw.,  250-volt,  variable-voltage  gen¬ 
erator  with  double  shaft  extension. 

The  whole  machine  is  carried  on  two  caterpillar  tracks. 
Each  track  is  powered  with  a  7^-hp.,  295/1, 750-r.p.m., 
230-volt,  shunt-wound  motor  with  approximately  25  per 
cent  speed  increase  above  normal  by  means  of  shunt 
field  control.  Drum  type  controllers  are  provided  for 
each  motor  to  regulate  armature  current  and  in  addition 
there  is  a  rheostat  in  the  shunt  field  of  the  small  track 
motor.  The  necessity  that  the  two  tracks  run  at  the 
same  speed  precluded  the  use  of  series  motors,  since  the 
load  on  the  outboard  track  motor  varies  constantly  and 
the  speed  of  a  series  motor  would  vary  correspondingly, 
requiring  a  constant  adjustment  of  controllers. 

The  use  of  shunt-wound  motors  provides  equal  track 
speeds,  with  but  very  little  'adjustment  of  the  small 
track  motor  rheostat,  and  it  may  be  readily  seen  that  this 
method  of  control  gives  very  close  adjustment  of  ma¬ 
chine  speeds  within  quite  wide  limits.  The  field  control, 
in  addition  to  the  others,  on  the  small  track  motor  al- 


MPERIAL  VALLEY.  CALIF.,  w 


ith*its  large  irriga- 
J.  tion  district  taking  water  from  the  silt-laden  Colorado 
River,  is  faced  with  a  heavy  annual  expense  for  the 
removal  of  this  silt  from  more  than  3,000  miles  of  canals. 
A  number  of  styles  of  bucket  line  de-silters  have  been 
tried  out  on  the  laterals,  but  due  to  mechanical  complica¬ 
tions  it  was  not  until  the  irrigation  district  designed  and 
built  a  machine  of  its  own  that  satisfactory  operation  was 
accomplished.  As  fast  as  funds  are  available  it  is 
planned  to  replace  the  old  style  mechanically  driven 
machines,  of  which  there  are  35  in  use  at  the  ])resent 
time,  with  the  new  rig,  which  makes  use  of  an  electrical 
"coupling”  between  the  gas  engine  which  furnishes  the 
power  and  the  tracks  and  bucket  line  of  the  de-silter. 

The  new  de-silter  is  powered  by  a  30-hp..  four-cylin¬ 
der,  gasoline  engine  which  drives  two  direct-connected, 
direct-current  generators.  One  of  these  is  a  20-kw., 


Gas-electric  irrigation  canal  dredge  which  is  doing  three  to  four  times  the  work 

of  former  mechanical  equipment 
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lows  for  the  variations  of  speed  necessary  to  steer  the 
machine,  all  steering  being  clone  by  the  adjustment  of 
speed  of  this  small  track.  In  fact,  this  is  the  feature  that 
necessitated  the  installation  of  such  a  large  motor  on  the 
track  where  the  normal  load  is  comparatively  light,  but 
where  the  load  imposed  by  the  steering  of  the  rig  is 
sometimes  considerable.  Power  from  the  two  track 
motors  is  applied  to  the  caterpillar  treads  through  a  train 
of  gears  and  a  chain  and  sprocket  system.  .'\  gear  shift 
is  provided  in  order  that  the  machine  can  make  more 
speed  on  the  road  between  jobs.  The  range  of  speeds 
now  possible  is  from  less  than  4  ft.  per  minute  while 
digging  to  90  ft.  per  minute  while  traveling  on  the 
county  roads  between  canals. 

The  bucket  line  is  driven  by  a  20-hp.,  250-volt,  1,750- 
r.p.m.,  compound-wound  motor  running  at  constant 
speed  and  controlled  by  a  drum  type  controller.  The 
speed  of  this  motor  is  reduced  by  means  of  a  "Tex- 
Rope”  drive,  worm  reducer  and  chain  and  sprockets,  all 
of  which  is  mounted  directly  above  the  bucket  line. 
The  frame  on  which  the  line  is  mounted  is  shifted  by 
means  of  a  3:^-hp.  series  motor.  'I'he  same  size  motor 
is  used  on  the  hoist  which  handles  the  lower  end  of  the 
bucket  line. 

The  20-kw.  generator  furnishes  power  for  the  bucket 
line  motor,  shift  and  hoist  motors  and  the  field  currents 
fur  the  track  motors  and.  as  mentioned  before,  the 
variable-voltage  generator.  The  necessity  for  separately 
exciting  the  variable- voltage  generator  arose  from  the 


fact  that  during  the  first  few  months  of  trial  the  field  was 
reversed  on  the  generator  twice.  api)arently  due  to  the 
track  motors  being  momentarily  driven  by  the  rig  as 
generators,  thus  reversing  the  field  of  the  generator. 
Since  se])arately  exciting  this  unit  no  further  trouble  of 
this  nature  has  occurred. 

'I'he  design  as  outlined  in  the  foregoing  provides  a 
•nuchine  much  more  fit.xible  and  efficient  than  anv  yet 
employed  by  the  district  for  this  purpose.  It  will  clean 
better  than  a  mile  of  canal  per  ten-hour  day. 


'I'he  first  machine  built  has  been  in  constant  use  for 
more  than  a  year,  has  had  practically  no  serious  shut¬ 
downs  and  is  doing  from  three  to  four  times  the  work 
of  the  old  type  machines.  It  is  handled  by  one  operator 
at  the  centralized  controls  and  a  swamper  to  move  cross¬ 
ing  timbers  and  haul  supplies.  The  district’s  staff  col¬ 
laborated  in  the  design  and  construction  of  this  piece  of 
equipment  and  with  the  exception  of  the  castings  and 
electrical  machinery  all  the  machine  work  and  assembly 
was  done  in  the  district’s  shops. 

▼  T  / 


A  HYDRO-ELECTRIC  project  installed  and  ready 
to  go  at  a  cost  of  $120  per  kilowatt  of  installed 
ca])acity.  including  storage,  head  works,  generating  plant 
and  everything.  It  doesn’t  sound  reasonable.  Rut  it 
is.  and  it  is  true.  too.  ’ 

A  certain  utility  had  a  river  development  that  would 
deliver  firm  power  at  an  investment  of  $220  per  kilo¬ 
watt.  It  had  other  hydro  stations  on  its  system  as  well 
as  steam  plants  oj^erating  on  very  low  cost  fuel.  'Plie 
fuel  cost  and  availability,  if  these  were  considered  alone, 
would  have  definitely  forbidden  any  more  hydro  devel- 
o])ment  in  the  region  because  steam  generation  costs 
were  so  low  as  to  put  hyclro  generation  out  of  the  run¬ 
ning.  Rut  there  were  other  things  to  be  taken 
into  account.  Although  fuel  was  now  cheap 
and  abundant,  there  might  come  a  time  when 
it  would  not  be.  and  also  the  necessity  for  flood 
control  would  undoubtedly  ])ut  governmental 
agencies  at  work  on  the  river  if  the  j^ower  com¬ 
pany  did  nothing  with  the  hydro  possibilities. 

Rut  while  hydro  power  at  $220  per  kilowatt 
installed  was  not  high,  it  could  not  comjiete 
with  steam  capacity  at  about  half  that  amount 
which  sent  out  kilowatt-hours  at  a  very  low 
fuel  cx|)ense.  However,  the  system  was  typical 
of  this  alleged  electrical  age  which  does  not  use 
half  of  the  energy  that  the  installed  generators 
of  the  country  could  furnish  if  they  were  kept 
loaded.  It  had  its  peaks  and  valleys  in  the  load 
curve,  like  all  the  rest.  The  addition  of 
new  capacity  to  the  system  was  not  a  matter 
that  had  to  be  thought  of  in  terms  of  firm 
power;  it  could  be  considered  in  terms  of  a 
capacity  utilization  factor  of  50  per  cent  or 
even  less.  To  go  below  50  per  cent  was  con¬ 
sidered  inadvisable,  although  it  might  have 
been  perfectly  safe  to  do  so. 

'I'he  new  hydro  development,  therefore,  was 
furnished,  not  with  its  firm  ])ower  capacity,  but 
with  twice  that  amount.  The  added  investment  for 
equiimient  and  increased  plant  space  did  not  raise  the 
total  cost  of  the  project  greatly,  and  the  final  result  wa> 
hydro  capacity  at  the  very  low  cost  of  $120  ])er  kilo¬ 
watt  comparable  to  the  steam  cai)acity  cost  already  on 
the  .system.  Considering  a  ]^art  of  the  hydro  power  a> 
firm  and  assigning  to  it  a  generation  cost  equal  to  that 
for  steam  generation  ])ermits  the  erection  of  an  eciua- 
tion  by  which  this  system  obtains  peak  energy  at  a  ver\ 
low  figure. 


Hydro  Power  for  Peak  Loads 


Adjustable  voltage  generator  gives  flexibility  in  track  speeds 


Field  of  variahle-vnitiige  generator  is  ^<llpplied  through  rheo.stat  from 
consiaiU-voltaKe  bu.s.  ('oiitrol  of  .speed  of  track  tnotors  is  accomplished  by 
(1)  drum  controller,  (2)  control  of  generator  voltage,  (2)  adjustment  of 
niotoi  Helds. 


180 


ELECTRICAL  WORLD— /h/.v  26.  19Ai 


Credit  Marks  for  a 
Holding  Company 


The  policy  of  our  company  is  to  accept  such  regu¬ 
lation  by  the  state  authorities  as  may  lx*  required 
to  protect  the  ])ul)lic  interest  inherent  in  our 
husiness. 


Frank  D.  Comerford 

fireside  lit 
AVti'  Eiij/liifid  Power  Association 


To  the  best  of  my  knowledge  we  have  never  had  a 
rate  case  in*  any  of  our  conijianies.  W'e  have  no  differ¬ 
ences  with  the  imhlic  that  we  serve  (^r  with  the  municii)al 
or  state  authorities. 

• 

I  he  Xew  England  Power  Association  is  a  legal  vehicle 
by  which  50, (X^  investors  loan  their  savings  to  8,700 
eni])loyee»s  and  expect  thein  to  use  the  money  so  as  to 
give  a  reasonable  return  on  their  investment  and  to  do 
Xew  England  a  service  by  furnishing  adequate  facilities 
for  light  and  ])Ower.  ...  I  believe  that  T  am  a  pub¬ 
lic  servant  just  as  are  the  members  of  your  committee. 

• 

d  o  my  knowledge  there  has  never  been  an  industry 
located  on  or  near  our  lines  that  has  been  lost  to  Xew 
I'.ngland  because  of  power  rates. 

• 

,  'I  bis  year  we  will  spend  twice  as  much  as  any  other 
company  ever  sj)ent  in  Xew  England,  and  in  two  years 
will  have  expended  nearly  $50,000,000.  In  1929  our 
companies  ])aid  $14.‘^X)0.(X)0  in  wages. 

• 

d'he  ])()wer  in  the  Connecticut  and  Deerfield  rivers 
wasted  away  until  ])rivate  initiative  undert(K)k  their  de- 
velo])ment.  .  .  Without  a  holding  com])any  these 

developments  would  be  impossible  legally,  economically 
aiul  financially. 

• 

The  subsidiaries  of  the  association  ])aid  $.3,675,553  in 
taxes  last  year,  or  about  10  cents  on  every  dollar  taken  in. 


One  of  the  speakers  cited  Hudson  as  a  successful 
municipal  plant.  He  read  the  advertisement  asking  in- 
flustries  to  locate  there.  He  did  not  ajqneciate  that  there 
is  not  enough  cajiacity  available  in  Hudson  to  protect 
pro|)erly,  under  recognized  engineering  practice,  the  load 
they  now  have;  that  the  chief  industry  of  the  town  uses 
1.5  times  as  much  electricity  as  the  rest  of  the  community 
and  that  Xew  England  Power  supplies  this  industry.  If 
industries  should  locate  there  it  will  ])artly  be  due  to  the 
fact  the  Xew  England  I’ower  service  is  available  to  them. 

• 

The  price  of  power  at  the  state-owned  Clinton  Dam 
was  compared  with  the  ])rice  of  power  for  Clinton  resi- 
(lents.  'I'he  power  that  we  buy  there  is  not  available 
except  when  the  operation  of  the  (Boston  water  sup])ly  ) 
re.servoir  makes  it  available.  exce])t  for  300  hours  a  year. 
.  .  .  How  long  do  you  think  a  utility  organization 

could  function  if  it  took  the  power  from  Clinton  Dam 
and  none  other? 

• 

We  shift  power  from  Xew  York  State  to  Boston,  from 
Xew  Hami)shire  and  \'ermont  to  Massachusetts  and 
Rhode  Island,  always  taking  iK)wer  from  the  lowest  cost 
source.  ...  By  this  system  .  .  .  we  are  able 

to  keep  the  i)ower  costs  to  the  consumer  low. 

• 

Without  the  holding  company  the  Fifteen-Mile  Falls 
develo])ment  could  never  have  l)een  made  because  an 
adequate  outlet  for  the  ])ower  would  not  have  been  as¬ 
sured.  .  .  We  are  not  stock  jobbers,  nor  ])ro- 

moters.  W'e  have  Ixnight  control  of  no  electric  company 
in  Massachusetts  to  milk  it. 


I'he  isolated  electric  plant  is  today  obsolete  and  a  very 
great  handica*p  to  the  community  that  it  serves.  'I'he 
whole  modern  trend  in  the  electrical  industry  is  toward 
the  integration  of  all  electric  facilities  in  a  geographical 
area.  .  .  .  Further  integration  will  still  more  im¬ 

prove  service  and  lower  rates  to  consumers.  Industries 
prefer  to  locate  in  areas  served  by  large  power  system^. 

*l  roni  an  address  before  the  eoinniittee  on  pmoer  and  lii/ht 
•'!  the  Massachiisells  /.e;iislalnre. 


It  has  l)een  suggested  that  the  Department  of  Public 
Utilities  should  regulate  holding  com])anies.  'I'here  is  no 
necessity  for  any  such  form  of  regulation.  ...  A 
holding  com])any.  after  all.  is  nothing  more  than  a  trustee 
holding  the  stock  of  various  com])anies.  'Frue,  it  derives 
its  earnings  chietly  from  the  earnings  of  the  subsidiaries, 
but  if  the  subsidiaries  themselves  are  regulated  a<le- 
qualely.  the  ]>ublic  interest  is  protected.  .  .  .  Con¬ 

sider  whether  there  is  any  real  public  demand  for 


Jii’v  2rt. KLKC'l'KlCAL  WOKId) 


181 


changing  the  system  of  rcjjulation  that  has  existed  here. 
I  have  found  little  interest  in  the  situation  throughout 
Massachusetts  other  thtui  some  concern  among  investorb 
as  to  the  safety  of  their  investments  in  Bay  State  public 
utilities.  I  believe  that  on  the  whole  the  great  body  of 
the  public  is  satisfied  with  its  utilities  and  l)elieves  that 
there  are  other  and  more  im|X)rtant  matters  requiring 
public  attention.  Has  it  occurred  to  you.  as  it  has  to  me. 
that  in  all  the  agitation  arising  from  the  hearings  of  the 
investigating  committee  and  those  you  have  held  prac¬ 
tically  no  interest  has  l)een  shown  by  any  one  except  tht- 
same  small  group  of  zealous  advocates? 

T  ▼  ▼ 

Virginia's  Plan 

for  Extending  Rural  Lines 

By  Prof.  CHARLES  E.  SEITZ 

Head  of  the  Affriciillural  Engineering  Defartinenl 
rirginia  Polytechnic  Institute,  Blacksburg,  I 'a. 

Eighteen  or  more  public  utility  companies,  supply¬ 
ing  more  than  90  per  cent  of  the  electric  energy  used 
in  Virginia,  last  year  voluntarily  adopted  a  standard 
state-wide  plan  for  the  extension  of  electric  power  lines 
to  the  farms  and  rural  communities  of  the  state.  Under 
this  plan  the  utilities  will  finance  the  construction  of  all 
rural  lines  e.xcept  on  private  projierty  and  supply  power 
at  rates  applying  in  the  cities  from  which  the  extensions 
are  built.  On  January  1.  19.^0.  these  electric  companies 
reported  2.860  miles  of  rural  lines  in  the  state,  serving 
over  35.000  rural  customers.  They  expect  to  build  at 
least  1.200  miles  more  this  year  to  serve  an  additional 
7,000  rural  customers. 

Before  the  state-wide  plan  was  adopted  many  of  the 
electric  com])anies  had  filed  with  the  state  commission 
plans  for  rural  line  extensions,  h'evv.  if  any.  of  these 
])lans  were  alike.  Some  were  very  complicated  and  all 
were  e.xtreniely  difficult  for  the  prospective  cu.stomer  to 
understand.  'I'o  obtain  electric  service  farmers  were 
compelled  to  pay  the  greater  i)art.  if  not  the  entire,  cost 


of  the  electric  lines  e.xtended  to  serve  them.  Then  they 
were  charged  a  rural  rate  iu  addition  to  the  rate  a])plying 
in  the  city  from  which  the  extension  was  made.  These 
costs,  added  to  the  cost  of  wiring  the  farmstead,  purchas¬ 
ing  of  lighting  fixtures  and  other  appliances,  required  in 
many  cases  a  greater  investment  than  the  farmer  or  other 
rural  cu.stomers  could  aflford. 

In  suh.stance,  the  Virginia  ])lan,  recommended  by  the 
Governor’s  joint  committee  and  now  in  jiractically  uni¬ 
versal  use  throughout  the  state,  is: 

Power  companies  will  construct,  own  and  maintain  at 
their  expense  electric  line  extensions  along  highways  to 
serve  new  rural  customers,  provided  the  customers  will 
guarantee  a  monthly  consumption  of  electricity.  This 
monthly  guarantee  is  equal  to  from  to  3  per  cent  of 
the  cost  of  the  particular  line  constructed.  When  indi¬ 
vidual  lines  on  private  property  are  required,  they  art- 
constructed.  owned  and  maintained  at  the  expense  of  the 
consumer.  Contracts  for  service  are  made  for  one-  to 
four-year  periods,  depending  on  the  percentage  of 
monthly  guarantee.  For  example,  a  four-year  contract 
usually  carries  a  2  per  cent  monthly  guarantee. 

The  application  of  the  state  plan  may  be  illustrated 
by  assuming  that  $1,000  is  the  cost  of  constructing  a 
certain  rural  line  along  a  highway  to  serve  five  custom¬ 
ers.  Suppose  the  residences  of  four  of  these  customers 
are  located  within  100  ft.  of  the  highway  and  one  is 
located  about  1,000  ft.  from  the  highway.  The  company 
constructs  at  its  expense  the  entire  line  along  the  high¬ 
way,  including  100  ft.  of  service  wires  to  each  customer. 
The  customer  whose  residence  is  situated  1,000  ft.  from 
the  highway  constructs,  at  his  own  ex])ense,  900  ft.  of 
line  on  his  private  property.  The  monthly  guarantee  on 
the  entire  line  extension  (based  on  2  per  cent  and  a 
four-year  contract)  is  $20.  Since  there  are  five  custom¬ 
ers,  the  monthly  guarantee  for  each  customer  is  $4,  The 
customer  simply  guarantees  to  use  a  monthly  minimum 
of  $4  worth  of  energy  at  the  .some  rates  as  charged  in 
the  nearest  adjacent  community. 

In  recommending  the  plan,  the  joint  committee  stressed 
the  need  for  a  distinct  educational  agency  which  can  stand 
in  an  impartial  position  between  the  consumer  and  the 
utilitv  to  instruct  and  guide  the  farmer  aud  to  assist  the 
utility  companies  in  working  out  their  problems.  The 


Among-  the  applications  on  this  modern  farm  are  milking 
machine.s,  separators,  a  refrigerating  plant,  bottle  tillers, 
and  sterilization  machines.  .Many  Virginia  dairy  farms 
now  i-onsnine  more  than  2,000  kw.-hr.  a  month. 

On  poultry  farms  electricity  is  used  to  hatch  eggs. 


operate  brooders,  warm  drinking  water  and  light  poultry 
hou.ses. 

I’<»ultrymen  say  the  use  of  lights  in  the  poultry- 
houses  will  increase  production  suttlciently  to  pay  for  all 
electricity  used  on  the  farm. 


An 

electrified 

dairy 

farm 
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agricultural  engineering  department  of  the  Virginia 
I’olytechnic  Institute,  with  its  contacts  with  the  county 
agricultural  agents,  was  regarded  as  the  agency  best 
suited  to  perform  this  educational  function.  In  addition 
it  was  recommended  that  the  power  companies  employ 
agricultural  engineers  to  handle  their  rural  service  prob¬ 
lems,  because  they  can  meet  the  farmer  on  his  own 
ground. 

▼  T  T 

READERS'  FORUM 

Overlooks  Economy 
of  Pole  I  mpregnation 

To  the  Editor  of  the  Electrical  World: 

In  an  editorial  in  the  Electrical  World  of  May  24. 
1930,  on  the  subject  “Wood  Construction  in  Favor”  the 
value  of  wood  as  an  insulating  material  was  described, 
but  the  advantage  to  be  gained  by  the  use  of  wood  was, 
in  this  editorial,  offset  by  the  statement  that  “wood  de¬ 
cays,”  leaving  the  uninformed  reader  under  the  inipres- 
''ion  that  there  is  no  iiernianent  wood-ix)lc  material. 

.•\s  a  matter  of  fact,  the  use  of  full-U'ngth  iiressure- 
creosoted  pine  poles  has  gradually  increased  until  the 
number  of  pressure-creosoted  pine  poles  used  per  year 
exceeds  any  other  kind  of  |)ole. 

riie  engineering  and  chemical  talent  of  the  Forest 
Products  Lal>oratory,  the  railroads,  the  power  companies 
and  the  telephone  industry  and  the  wood  preserving  in¬ 
dustry  have  evolved  during  the  j^ast  50  years  methods  of 
production  and  processing  of  pine  poles  which  when 
performed  by  capable  and  conscientious  wood-preserving 
companies  will  produce  pine  poles  that  will  have  a  life 
of  u|nvard  of  30  years.  'Fhese  processes  immunize 


the  creosoted  pine  poles  from  fungus  and  termite  attack. 

Your  editorial  lauds  wooden  poles  because  of  their 
insulating  characteristics.  Add  to  that  desirable  (piality 
longevity,  strength  undiminished  from  any  cause,  and  the 
result  is  approximately  the  perfect  pole. 

No  doubt  most  of  the  readers  of  your  editorial  are 
familiar  with  these  facts,  but  for  the  benefit  of  those 
who  are  not,  it  is  requested  that  this  correction  be 
published. 

Texas  CreosotiiiK  i'onipany,  R-  S.  MANLEY, 

Orange,  Tex.  President. 

T 

Hydro-Steam  Combinations 
and  Price  for  Power 

To  the  Editor  of  the  Elixtrh  al  World: 

I  desire  to  call  your  attention  to  a  misstatement  that 
was  made  in  the  synopsis  of  my  World  Power  Confer¬ 
ence  paper,  published  in  the  Electrical  World,  June 
28.  1930.  On  jiage  1344,  the  .second  paragraph  from  the 
top,  reading  as  follows : 

Typical  operations  of  the  ConowiuRO  plant  in  conjunction 
with  the  interconnected  steam  and  hydro  stations  are 
j^iven  in  Table  I  as  illustrating  the  variables  to  be  ex¬ 
pected  on  a  stream-flow  station 

is  not  true.  Table  I  has  no  relation  to  C'onowingo  or 
stream-flow  of  the  Susquehanna  Piver,  the  factors  being 
taken  from  a  hypothetical  .stream  and  plant.  I'he  figures 
given  in  ’Fable  I  are  so  far  from  the  actual  condition  of 
the  .Susquehanna  River  situation  that  they  are  extremely 
misleading  to  any  one  who  is  acquainted  with  the  river. 
I  feel  that  a  correction  should  lie  made  in  this  statement 
.so  that  your  readers  will  not  be  misled. 

I  would  also  like  to  call  your  attention  to  an  error  in 
'Fable  1.  namely,  that  the  figures  for  load  factor  have 
been  placed  after  the  line  reading  as  follows:  “Firm 
capacity  in  per  cent  of  average  load,”  whereas  they 
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should  he  placed  after  the  Hue  readiuj^  as  follows;  “Sys¬ 
tem  load  factor,  ])er  cent.” 

I  have  also  read  with  a  ^reat  deal  of  interest  the 
synopsis  of  your  pa])er  on  “Power  Costs  and  d'rends  in 
the  United  States,"  puhlished  in  the  same  issue.  In 
d'ahle  III.  column  fuel  and  power,  there  appears  to  he 
an  error  in  the  first  line  as  8.6  i)er  cent  of  $4,(XX).000.C)(X) 
would  he  $340,000,000  and  the  fuel  and  jiower  costs 
j^iven  in  Table  III  are  .$34,000,000.  The  iiercentaj^c 
should  he  0.86.  N.  E.  FUNK, 

Vicp-Uresident  in  Charge  of  Engineering. 
l’hila«lel))hia  Electric  Company, 

T  ▼  T 

BOOK  REVIEWS 

Problems  in  Public  Utility  Management 

By  I’liili])  CalK)t.  Now  York:  Mc(lraw-Hill  Book  Company. 
f)31  pages,  illustrated.  Price,  $6. 

Management  in  the  hroad  sense  of  jnihlic  utility  con¬ 
trol  and  operation,  rather  than  juirely  management  hy 
holding  companies,  is  inferred  in  the  title  of  this  com¬ 
prehensive  study  of  certain  outstanding  phases  of  utility 
o])erations.  The  case  system  is  used  to  illustrate  the 
range  of  problems  involved  in  the  various  phases  of  the 
business.  These  ])rohlems  w'ere  prepared  under  the 
supervision  of  the  department  of  jnihlic  utility  manage¬ 
ment  of  the  Graduate  School  of  Rusiness  .Administra¬ 
tion,  Harvard  University,  from  reports  of  court  and 
commission  decisions,  as  well  as  from  information  sup- 
])lied  hy  public  utilities  themselves.  The  emidiasis  of 
the  study  is  placed  ujx)n  economic,  rather  than  adminis¬ 
trative  or  engineering,  asi>ects  of  the  utility  industry. 
Marketing  j^roblems,  for  example,  rank  high,  as  well  as 
the  cominiting  of  rates  in  relation  to  regulation.  There 
is  also  a  very  comprehensive  chapter  devoted  to  finance. 

The  hook  should  he  of  value  not  only  to  students  of 
the  industry  hut  to  ])uhlic  utility  e.xecutives  and  legal 
advisers  to  the  companies. 

T 

Selektive  Schutzeinrichtungen  fur 
Hochspannungsanlagen  Mit  Anieitung 
zu  Ihrer  Projektierung 

By  M.  Walter.  Aluenchen  uiid  Berlin:  V’erlag  von  R.  Olden- 
bourg.  1J8  pages. 

riiis  booklet  gives  a  good  general  idea  about  German 
relays  for  protection  of  high-voltage  transmission  lines. 
It  begins  with  the  e.xplanation  of  the  principles  of  design 
and  o])eration  of  distance  relays,  explaining  impedance, 
reactance  and  resistance  relays ;  overcurrent,  overvoltage,^ 
directional  relays;  their  elements;  their  use  on  single¬ 
phase  and  three-phase  lines.  Further  on  it  discusses  mo¬ 
mentary  and  continuous  short  circuits  in  three-phase 
systems  and  the  methods  of  their  determination,  also 
their  effects ;  then  it  presents  data  for  the  design  of  pro¬ 
tective  installations  with  impedance  relays  and  discusses 
a  practical  example  for  calculation  of  thermal  and 
dynamic  stresses  caused  hy  short  circuit  in  various  parts 
of  installation.  Methcxls  of  protection  of  generators. 


transformers,  feeders,  overhead  lines,  cables,  converters 
and  consumer  installations  are  discussed.  Pictures  of  re¬ 
lays  hy  Allgemeine  Electricitats  Gesellschaft.  Paul 
Meyer,  Siemens  &  Halske  and  Brown  Boveri  are  shown. 

▼ 

Principles  of  Engineering  Economy 

By  Kugciie  L.  Grant.  New  York,  X.  Y. :  The  Kunakl  Press 
Company.  380  pages.  Price,  $3.75. 

I'xonomical  results  are  the  goal  of  most  engineering 
enterprises.  Shall  the  principles  which  govern  the 
economic  asjtects  he  itresented  in  conjunction  wu'th  those 
which  rule  the  jdiysical  aspects?  Professor  Grant  be¬ 
lieves  engineering  economy  can  l)e  more  eflfectively 
expounded  in  a  separate  course  cognate  to  the  technical 
curriculum.  Throughout  his  hook  the  emphasis  is  upon 
the  interpretation  of  the  costs  (immediate,  annual  and 
long-range)  in  so  far  as  they  influence  the  engineer’s 
decisions.  No  great  attempt  is  made  to  formulate  uni¬ 
versal  expressions,  for  fear  that  they  w'ould  give  the 
impression  merely  of  mathematized  economics  and  thus 
obscure  the  engineering  significance  of  factors  involving 
more  judgment  than  quantitative  measurement. 

The  text  is  replete  wu’th  data  from  a  variety  of  engi¬ 
neering  sources.  In  most  instances  they  have  been  mod¬ 
ified  to  .serve  the  immediate  purpose  and  not  carry 
disconcerting  and  extraneous  peculiarities  out  of  the 
situation  in  which  they  arose.  Problems  for  solution, 
however,  give  free  play  to  the  exerci.se  of  judgment  as 
well  as  simple  mathematics. 

T 

Forschungshefte  der  Studiengesellschaft 
fur  Hdchstspannungsanlagen  e.V. 

Edited  by  Professor  A.  Matthias.  Berlin:  X’ereinigung  der 
Elektrizitiitswerke  e.V'^.  \’oluine  2,  Insulating  Materials,  101 
pages,  130  illustrations,  two  color  inserts. 

With  the  increasing  use  of  high  voltages  and  the  in¬ 
centives  for  progressing  to  ever  higher  values  than  those 
in  current  ])ractice  a  series  of  original  papers  on  insulat¬ 
ing  materials  is  particularly  oi)portune.  The  volume 
under  consideration  contains  nine  monographs  dealing 
w'ith  various  classes  of  insulation,  embodying  the  results 
of  experimental  investigations  conducted  hy  competent 
research  workers.  Chemical  as  well  as  electrical  be¬ 
havior  has  been  studied.  The  results  are  ])resented  in 
tables  and  charts,  and  are  then  discussed.  Designers  and 
responsible  operators  of  high-tension  ecjuipment  should 
find  here  much  information  useful  to  them  in  their  work. 

▼ 

The  Electric  and  Magnetic  Circuits 

By  E.  X.  Piuk.  New  York:  Isaac  Pitman  &  Sons.  122  pages 
Price,  $1. 

From  Edinburgh  comes  this  text  dealing  in  an  ele¬ 
mentary  way  with  the  custttmary  circuits,  both  electric 
and  magnetic,  encountered  in  d.c.  and  a.c.  practice.  Tlv- 
development  is  effected  without  resort  to  calculus.  Tin- 
polyjthase  system  is  covered  and  there  is  a  chapter  on 
the  circuit  consequences  of  non-sinusoidal  w^ave  foriii' 
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Men  of  the  Industry 


R.  M.  Boykin  in  New  York 

R.  M.  Boykix,  for  many  years  asso¬ 
ciated  with  the  Puget  Sound  Power  & 
Light  Company  and  affiliated  companies 
in  the  Northwest,  and  more  recently 
occupying  the  position  of  manager  of  the 
central  district  of  the  Puget  Sound 
company  in  Seattle,  has  resigned  his  po¬ 
sition.  effective  in  August,  to  affiliate 
himself  with  the  Electric  Bond  &  Share 
Company,  New  York.  It  is  understood 
(hat  Mr.  Boykin’s  assignment  in  that 
company  will  bring  him  in  close  associa¬ 
tion  with  Frank  Silliman.  Jr.,  a  vice- 
president  whose  activities  are  largely 
centered  on  various  properties  in  the 
states  of  Montana.  Washington  and 
Oregon,  operating  under  Bond  &  Share 
management.  Mr.  Boykin’s  entry  into 
the  electrical  industry  followed  soon 
after  his  graduation  in  electrical  engi¬ 
neering  from  the  .\labama  PoK'technic 
Institute  in  18^7.  He  removed  to  Ore¬ 
gon  in  1911  as  owner  and  operator  of 
die  electrical  property  at  .Hillsboro, 
which,  through  a  series  of  mergers,  be¬ 
came  a  part  of  the  Puget  Sound  Power 
Light  Company,  and  Mr.  Boykin  was 
named  manager  of  the  southern  district 
with  head(|uarters  in  Portland.  In  1924 
be  was  transferred  to  Seattle  as  man¬ 
ager  of  the  central  district.  He  has  long 
lieen  active  in  the  American  Institute  of 
Electrical  Engineers  and  Northwest 
Electric  Light  and  Power  .\ssociation 
circles,  having  been  president  of  the 
latter  association  on  two  different  oc¬ 
casions.  On  his  recent  resignation  from 
the  executive  committee  of  that  organi¬ 
zation  he  was  elected  to  honorary  mem¬ 
bership  in  recognition  of  his  distinguished 
services. 


T 

Howard  H.  Bristol  has  been  elected 
president  of  the  Bristol  Company. 
Waterbury.  Conn.,  succeeding  his  uncle, 
the  late  Prof.  William  H.  Bristol,  foun¬ 
der  of  the  organization,  whose  death 
was  recently  announced  in  the  Elec¬ 
trical  World. 


Paul  0.  Weathers,  treasurer  of  the 
\ew  York  Power  &  Light  Corporation 
and  the  Mohawk  Hudson  Power  Cor- 
(Hiration,  has  resigned.  James  .McCiCire. 
iormerly  assistant  treasurer  of  the  New 
^  ork  Power  &  Light  Corporation,  has 
been  named  to  succeed  him  in  the  or¬ 
ganization  and  W.  Paxton  Little  will 
take  over  the  duties  of  treasurer  of  the 
-Mohawk  H*udson  company. 


M.  L.  Hibbard,  vice-president  and 
general  manager  Idaho  Power  Company. 
Boise,  and  last  year’s  president  of  the 
Northwest  Electric  Light  and  Power  As- 
.sociation.  was  again  elected  president  of 
that  organization  to  fill  the  vacancy 
caused  by  the  recent  death  of  M.  W. 


Birkett  of  the  Washington  Water  Power 
Company.  Spokane,  who  had  been  elected 
president  for  the  current  as.sociatitm 
year.  Mr.  Hibbard’s  election  (Kcurred 
at  a  meeting  of  the  e.xecutive  commit¬ 
tee  of  the  association  in  Portland, 
July  18,  1930. 


T  ▼  T 


A.  B.  Paterson  New  President  in  New  Orleans; 
Flowers  Resigns 


.\.  B.  Paterson,  who  was  elected  presi¬ 
dent  of  New  Orleans  Public  .Service, 
Inc.,  to  .succeed  Herbert  B.  Flowers, 
resigned,  as  announced  in  the  July  19 


is.sue  of  the  Ei-ectkual  World,  has 
been  connected  with  the  company  for 
the  past  ten  years  and  is  widely  known 
in  the  public  utility  industry.  He  entered 
this  field  in  1905,  when  he  became  con¬ 
nected  with  the  Meridian  Light  &  Rail¬ 
way  Company,  where  he  remained 
tw'clve  years  as  vice-president  and  gen¬ 
eral  manager.  It  was  in  1917  ihat  he 
transferred  his  interests  to  New  Or¬ 
leans  as  representative  of  Henry  L. 
Doherty  &  Company.  .subse(|uently  enter¬ 
ing  the  employ  of  Isidore  Newman  & 
.Sons,  pioneer  developers  of  traction 
properties  in  .New  Orleans  and  other 
.Southern  cities.  In  1920  Mr.  Paterson 
became  associated  with  the  old  New 
Orleans  Railway  &  Light  Company  as 
engineer  in  an  advisory  capacity,  and 


soon  after  the  reorganization  of  the 
company  under  the  name  of  .New 
Orleans  Public  .Service.  Inc.,  was  ap¬ 
pointed  general  manager.-  Later  he  was 
also  elected  a  vice-president  and  la.st 
year  was  made  a  member  of  the  board 
of  directors. 

Mr.  Flowers,  the  retiring  president, 
has  also  been  an  outstanding  figure  in 
public  utility  affairs.  He  assumed  the 
presidency  of  New  Orleans  Public  Serv¬ 
ice.  Inc.,  in  the  spring  of  1923,  soon 
after  the  reorganization  of  the  old  New’ 
Orleans  Railway  &  Light  Company. 
Before  assuming  these  executive  iluties 
in  New  Orleans  he  had  been  in  Balti¬ 


more,  where  he  was  vice-president  and 
genera!  manager  of  the  United  Railway 
&  Electric  Company.  Prior  to  his 
Baltimore  connection  he  had  spent  seven 
years  with  the  electrical  and  transporta¬ 
tion  departments  of  the  Detroit  United 
Railways.  Mr.  Flowers  has  been  active 
in  the  National  Electric  Light  Associa¬ 
tion  as  well  as  in  the  American  Electric 
Railw'ay  Association. 
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A.  C.  Bli NX,  formerly  vice-president  Akron  division.  C.  S.  MacCalla,  for-  Shelby  County  Bar  Association.  He  be- 
and  getieral  manager  of  the  Northern  merly  vice-president  and  general  man-  gan  to  practice  law  in  Memphis  in  1906 
Chio  Power  &  Lisht  Company,  has  ager  of  the  Pennsylvania-Ohio  Com-  upon  his  graduation  from  Cumberland 
been  named  vice-president  and  general  pany,  has  been  made  vice-president  and  He  has  served  in  many  important  capaci- 
manager  of  the  newly  organized  Ohio  will  be  in  charge  of  the  Youngstown  ties.  He  was  assistant  U.  S.  District 
kali  son  Company,  created  by  the  con-  division.  The  other  division  manager  Attorney  for  the  western  district  of 
solidation  of  five  Ohio  utility  companies,  of  the  merged  company  is  H.  E.  Miller,  Tennessee  from  1914  to  1917,  when  he 
E.  G.  Tighe,  formerly  assistant  general  who  will  be  in  charge  of  the  Springfield  was  made  United  States  District  At- 
manager  of  the  Northern  Ohio  Power,  division.  He  formerly  was  vice-presi-  torney,  which  office  he  held  until  1921. 
has  been  made  vice-president  and  di-  dent  and  general  manager  of  the  Ohio 

rector  and  will  be  in  charge  of  the  Edison  Company  at  Springfield.  ^ 

J.  B.  Ledlie,  vice-president  of  the 
Mesilla  Valley  Electric  Company,  Las 
Cruces,  N.  M.,  has  assumed  general 
supervision  of  the  properties  of  the 
Western  Public  Service  Company,  lo¬ 
cated  in  some  fifty  Nebraska  towns. 
Before  his  connection  at  Las  Cruces,  in 
1924,  Mr.  Ledlie  was  sales  manager  of 
the  El  Paso  Electric  Company,  where 
he  spent  some  31  years.  Previously  he 
was  with  the  Northern  Texas  Traction 
C  ompany. 


ser  Succeeds  T.  H.  Tutwiler  in  Memphis 


OBITUARY 


Dr.  Ing.  e.h.  Max  Vogelsand,  for 
many  years  prominently  identified  with 
Voigt  &  Haffner  A.  G.,  Frankfurt. 
Germany,  died  July  8.  He  was  a  mem¬ 
ber  of  the  directorate  of  this  organi¬ 
zation  from  1906  to  1925  and  after  his 
resignation,  due  to  illness,  he  continued 
in  a  consulting  capacity.  During  his 
long  term  as  chief  technical  director  he 
took  an  important  part  in  the  develop¬ 
ment  of  the  establishment  and  through 
his  outstanding  achievements  earned  a 
distinguished  reputation  not  only  among 
his  technical  colleagues  but  in  wider 
circles  as  well. 


T.  H. 
Tutwiler 
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Financial  and  Statistical  News 


The  markets  continue  to  behave  in  normal  midsummer  fashion 
with  transactions  at  sufficiently  low  levels  to  indicate  that 
trading  is  almost  purely  professional.  Currently  issued  earn¬ 
ings  statements  of  the  utilities  covering  the  first  half-year  show  hut 
a  slight  reduction  from  the  normal  increase. 

- Earnings  statements  of  electkicai.  manufacturers,  pub¬ 
lished  in  this  issue,  show  the  effect  of  depressed  business  for  the  first 
half-year. 


T  T  T 


Selling  Cost  Under 
1  per  Cent 

.Making  partners  of  customers  is  a 
linancing  plan  which  has  contributed  in 
a  very  large  way  to  the  great  expansion 
in  the  electrical  industry,  writes  A.  F. 
Hockenbeamer,  president  of  the  Pacific 
Gas  &  Electric  Company. 

Reviewing  the  history  of  customer 
ownership,  initiated  by  his  company 
sixteen  years  ago,  Mr.  Hockenbeamer 
says,  in  the  current  issue  of  Young's 
Customer  -  Ownership  Rez’iezv:  “Cus¬ 
tomer  ownership  provided  at  once  the 
necessary  mechanism  for  placing  stocks 
with  the  public  and  re-establishing  the 
borrowing  capacity  of  the  utilities  and 
has  become  since  then  an  integral  part 
of  public  utilities  financing. 

tabulated  summary  of  our  sales 
of  preferred  .stock  directly  to  the  public 
in  the  154-year  interval  from  June,  1914, 


to  the  close  of  192<>  shows  that  during 
this  pericxl  we  sold  $60,755,850  par 
value  of  preferred  stock  at  an  average 
.selling  cost  of  66  cents  per  $1(K)  of  stock 
.sold.  The  co.st  within  recent  years  has 
been  less  than  this  average.  During  the 
same  period  our  stockholders  increased 
from  approximately  3,000  to  upward  of 
61.(K)0.  of  whom  four-fifths  are  residents 
in  our  field  of  operations.” 

T 

Allis-Chalmers  Profits 
Show  Increase 

The  report  of  the  Allis-Chalmers  Man¬ 
ufacturing  Company  for  the  first  si.x 
months  of  1930  shows  net  profit  of 
$2,351,540,  after  all  charges  including 
federal  ta.xes,  equivalent  to  $1.87  per 
share  on  the  1.258.400  no-par  common 
shares  outstanding.  This  compares 

▼  T  T 


Common  Stock  Soles 
to  Customers 

REVERTIXG  to  the  advan¬ 
tages  of  common  shares,  it 
has  always  seemed  to  us  that 
ultimately  the  customer  is  a  bet¬ 
ter  friend  if  he  has  full  participa¬ 
tion  (through  the  medium  of 
common  stock)  in  the  profits  of 
the  company  than  if  the  same 
customer  had  preferred  shares 
with  limited  participation,  and 
the  re.sults  of  our  two  sales,  one 
in  1926  and  one  just  closed, 
would  indicate  that  our  judg¬ 
ment  is  well  founded. 

J.  S.  NORRIS, 

]'icc-Prcsidcnt  and  Managing 
Director,  Montreal  Light,  Heat 
c‘r  Penaer  Consolidated. 


with  a  net  profit  of  $2,179,087  for  the 
corresponding  six  months  of  1929, 
which  erjualed  $1.73  on  a  similar  per 
share  basis,  an  increase  of  approxi¬ 
mately  8  per  cent. 

Orders  booked  in  the  current  six 
months  aggregated  $29,480,951,  con¬ 
trasted  with  $28,022,998  in  the  first  six 
months  a  year  ago,  an  increase  of  5^ 


CURRENT  EARNINGS  REPORTS  OF  ELECTRIC  LIGHT  AND  POWER  COMPANIES 


Carolina  Power  &  LiRlit 
(Year  ended  May  3 1 ) 

CIro.ss  earninifs . 

Net  earnings . 

Cities  .Service 

(Year  ended  .June  30) 

Gross  earnings . 

Net  earnings . 

Dallas  Power  &  Light 
(Year  ended  May  3 1 ) 

Gross  earnings . 

Net  earnings . 

I  )etroit  Edison 
(Year  ended  .June  30) 

Gross  earnings . 

Net  earnings . 

Houston  Lighting  &  Power 
(Year  ended  May  3 1 ) 

Gross  earnings . 

Net  earnings . 

liouisville  Gas  &  Electric 
(Year  ended  May  31) 

Gross  earnings . 

Net  earnings . 

•Memphis  Power  &  Light 
(Year  ended  May  31) 

Gross  earnings . 

Net  earnings . 

Northern  States  Power 
(Year  ended  May  3 1 ) 

Gross  earnings . 

Net  earnings . 


Per 

( Iperating 

Per 

Operating 

Cent 

Ratio 

1930 

1929 

Increase 

1930 

1929 

1930 

1929 

Increase 

1930 

1929 

Oklahoma  Gas  &  Electric 

(Year  ended  Mav  3 1 ) 

$9,003,973 

$9,230,447 

2  0 

45 

46 

Gross  earnings . 

$14,599,953 

$12,997,509 

12  3 

4,910,686 

4,986,906 

—2  0 

Net  earnings . 

6,811,075 

6,254,120 

8  9 

Pacific  Power  &  Light 

(Year  ended  May  3 1 ) 

56,217,280 

38,422,712 

46  1 

Gross  earnings . 

4,643,569 

4,785,810 

—  3.0 

50 

53 

54,460,130 

37,220,093 

46  1 

Net  earnings . 

2,297,177 

2,270,103 

1.0 

Pennsylvania  Power  &  Light 

(Year  ended  Mav  31) 

5,217,443 

4,947,586 

5  0 

47 

45 

Gross  earnings . 

..  30,553,257 

29,431.674 

4  0 

50 

50 

2,776,806 

2,702,366 

3  0 

Net  earnings . 

..  15,434.244 

14,764,494 

5  0 

Philadelphia  Companv 

(■5  ear  ended  Mav  31) 

56.039,867 

55,248,093 

1  4 

67 

65 

Gross  earnings . 

. .  63.350.476 

62,502,646 

1.4 

37,610,613 

35,968,980 

4  6 

Net  earnings . 

. .  31,204.027 

29,883,996 

4.4 

Public  .Service  Corporation 

of  New  Jersey  &  subs. 

8,399,088 

7,513,596 

12  0 

52 

55 

(Year  ended  June  30) 

4,062,116 

3,393,546 

20  0 

Gross  earnings . 

..  138,267,082 

131.052.864 

5  5 

69 

69 

Net  earnings* . 

..  42,397,801 

39,687.789 

6  8 

8an  Diego  Consolidated 

10,387,064 

9,963,787 

4  2 

_  i 

Gas  &  Electric 

5.411,580 

5,095,530 

6  2 

(Year  ended  May  31) 

Gross  earnings . 

7,213,446 

7,301,446 

—  1.7 

Net  earnings . 

3,423,713 

3,458.981 

—  1  2 

6,653,295 

5,927,697 

12  0 

60 

59 

Wi.sconsin  Public  Service 

2,664,712 

2,406,491 

11  0 

(Year  ended  May  31) 

Gross  earnings . 

5,591,041 

5.226,074 

6  9 

Net  earnings . 

2,418,313 

2,295,662 

5  3 

33,022,480 

32,029,291 

3  1 

16,606,402 

16,623,736 

—0  1 

I  *Operating  expenses  include  depreciation 
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per  cent.  Unfilled  orders  June  30,  1930, 
amounted  to  $17,833,860,  representing 
an  increase  of  38J  per  cent  over  those 
at  the  close  of  1929,  when  they  amounted 
to  $12,872,676. 

T 


Forecast  25  per  Cent 
Power  Growth  in  Three  Years 


New  Capital  Issues 

During  tiik  wi;ek  ended  July  24  the 
Ok'lahoma  Gas  &  Electric  Company 
made  an  offering  of  first  mortgage  5 
per  cent  gold  bonds  to  the  amount  of 
$6,000,000,  the  price  being  99^  and  ac¬ 
crued  interest,  to  yield  over  5.04  per 
cent.  These  securities,  dated  March  1. 
1925  mature  March  1,  1950. 

Pacific  Power  &  Light  Company  is¬ 
sued  first  mortgage  and  prior  lien  gold 
bonds  totaling  $17,000,000  at  96  and 
accrued  interest,  to  yield  5.29  per  cent. 

Offering  has  been  made  of  a  new 
issue  of  first  mortgage  5  per  cent  bonds 
of  the  Mississippi  Power  &  Light  Com¬ 
pany,  a  piece  of  financing  which  involved 
a  total  of  $7.(K)0,000. 

New  financing  totaling  $30,000,000 
for  the  Texas  Electric  Service  Com¬ 
pany,  which  was  recently  organized  as 
a  subsidiary  of  the  Southwestern  Power 
&  Light  Company,  which,  in  turn  is 
controlled  by  the  American  Power  & 
Light  Company,  a  member  of  the  Elec¬ 
tric  Bond  &  .Share  group,  will  be  car¬ 
ried  out  soon. 


T 

NEWS  BRIEFS 

Rights  to  buy  additional  common 
stock  of  the  Midland  United  Company, 
which  recently  expired,  resulted  in 
*H).()4  per  cent  of  the  rights  being  exer¬ 
cised.  Rights  were  offered  to  stock¬ 
holders  to  buy  one  additional  share  at 
$22.50  a  share  for  each  five  shares  held. 
.•\  total  of  647,021  shares  will  bring 
into  the  treasury  $14,557,972.  which  will 
be  used  to  finance  the  expansion  pro¬ 
gram  of  subsidiaries  and  for  other 
corporate  purposes. 


Public  .'service  Commission  of  the 
.State  of  New  York  has  granted  the 
j)etition  of  the  New  York  State  Elec¬ 
tric  tSL'  Gas  Corporation  to  acquire  all 
the  outstanding  stock  of  the  Eastern 
New  ^’ork  Electric  &  Gas  Company. 
Inc.  This  proceeding  is  the  final  .step 
in  the  completing  of  the  extinction  of  the 
ICastern  New  York  company. 


.\t  a  special  general  meeting  share¬ 
holders  of  the  ^iexican  Light  &  Power 
Company,  Ltd.,  approved  an  increase  of 
()0.000  shares  in  the  ordinary  share 
capital. 


CONTINUED  expansion  of  the  elec¬ 
tric  light  and  power  industry  is  in¬ 
dicated  in  a  composite  estimate  for  the 
next  three  years  for  a  selected  group  of 
large  companies.  The  estimate  relates 
to  companies  with  which  the  directors  of 
the  American  Superpower  Corporation 
are  connected  and  covers  about  30  per 
cent  of  the  industry  in  the  United  .States, 
measured  in  energy  sales,  with  the  fol¬ 
lowing  basic  data  for  1929; 


Operations  of  Selected  Companies 


Hosidential 

and 

Commercial 

Power 

Total 

Energy  nales,  mil), 
kw.-hr. . . 

4,546 

17,647 

22,193 

(Iroee  rev.,  millions.. 

*  $256 

$236 

$492 

Customers,  thousands 

5,177 

253 

5,430 

rile  year’s  consolidated  gross  revenue 
after  operating  expenses  for  the  group 
was  $310,268,962,  maximum  demand 
5,933,401  kw.  and  e.stimated  population 
.served  27..S06.701.  The  la.st  named  had 
increased  2.7  per  cent  over  1928. 


In  supplying  the  statistics  the  compa¬ 
nies  were  reiiuested  to  report  for  elec¬ 
tric  operations  only,  to  eliminate  data 
pertaining  to  sales  to  other  public  utili¬ 
ties  and  the  use  of  electric  power  for 
railway  operation  and  to  make  adjust¬ 
ments  for  changes  in  property  so  that 
figures  for  the  past  five  years  and  esti¬ 
mates  for  the  ne.xt  three  will  be  com¬ 
parable  on  the  basis  of  operations  in 
1929. 

The  results,  published  in  connection 
with  the  award  of  the  Bonbright  Prize, 
indicate  an  expected  rate  of  growth 
somewhat  below  that  of  1925-29,  larger 
in  the  domestic  and  commercial  than 
in  the  power  load,  with  decreasing  rates 
per  kilowatt-hour  particularly  in  the 
former,  an  increase  by  1933  to  more 
than  1,000  kw.-hr.  annually  per  light¬ 
ing  customer  (residential  and  com¬ 
mercial)  and  a  gradual  improvement 
in  the  operating  ratio.  Details  are  sum¬ 
marized  in  the  accompanying  table  of 
percentages  and  in  the  chart  of  derived 
statistics.  Values  for  earlier  years  are 
included  for  comparison. 


Per  Cent  Increase  Over  Previous  Year,  for  Various  Items 


1926 

1927 

1928 

1929 

1930 

1931 

1932 

Residential  and  commercial  kw.-hr . 

...  16 

6 

1 1 

8 

12 

7 

1 1 

8 

10 

3 

10 

6 

10 

1 

Power  kw.-hr . 

.  12 

7 

8 

0 

1 1 

6 

10 

3 

6 

6 

7 

1 

7 

4 

Total  kw.-hr 

13 

5 

8 

8 

1 1 

8 

10 

6 

7 

4 

7 

8 

8 

1 

Residential  and  commercial  revenue 

15 

8 

1 1 

7 

12 

2 

7 

8 

6 

7 

8 

1 

8 

1 

Power  revenue. .  .  .  .  . 

13 

5 

8 

3 

8 

9 

9 

2 

5 

7 

7 

1 

7 

5 

Total  revenue . 

14 

7 

10 

2 

10 

6 

8 

5 

6 

2 

7 

7 

7 

8 

Gross  after  oi)erating  exiten.ses . 

17 

0 

12 

8 

14 

2 

8 

8 

6 

8 

8 

1 

8 

3 

Customers . 

10 

5 

5 

3 

9 

3 

5 

3 

3 

9 

5 

3 

4 

1 

Maximum  demand  . 

13 

7 

7 

1 

8 

0 

8 

4 

8 

3 

7 

7 

7 
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Significant  ratios  show  past  and  future  operations 
of  important  group 
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kw.-hr.  greater  than  those  for  the  first 
half  of  1929,  while  the  largest  rates  of 
increase  occurred  in  Yonkers,  16.6  per 
cent,  and  in  Queens,  16.3  per  cent. 

T 

Johns-Manville  Sales 
Below  Last  Year’s 

Nkt  profit  of  Johns-Manville  Corpora¬ 
tion  and  subsidiaries  for  the  six  months 
ended  June  30  amounted  to  $1,740,160 
after  charges.  This  is  the  eiiuivalent 
of  $1.97  a  share  on  common  stock, 
against  $3,039,096,  or  $3.70  a  share,  for 
the  first  half  of  1929. 

d'he  consolidated  income  account  for 
the  six-month  periods  this  year  and  last 
follows : 

1930  1929 

Sales .  $25,561,918  $29,591,640 

Costs  and  expenses 23,603,985  26,175,383 


June  30  amounted  to  $3,810,744  after 
charges,  compared  with  $4,546,618  for 
the  preceding  quarter  and  $7,499,681 
for  the  same  (juarter  of  1929. 

The  statement  for  six  months  ended 
June  30.  1930,  compares  as  follows  with 
that  of  1929; 

1930  1929 


Orders  received .  $95,338,159  $121,184,546 

Sales  billed .  93.022,036  99,927,790 

Profit .  8.359,612  13.382.864 

Interest  charRes .  2,250  251,483 


Net  profit .  $8,357,362  $13,131,381 


The  manufacture  of  radio  receiving 
sets  and  radio  tubes  was  transferred  as 
of  January  1.  1930.  to  Radio  Corpora¬ 
tion  of  America  in  exchange  for  an 
appropriate  stock  interest  in  that  cor¬ 
poration.  Orders  received  for  products 
other  than  radio  show  a  decrease  of  less 
than  4  per  cent  for  the  six  months  ended 
June  30.  1930,  compared  with  the  cor¬ 
responding  period  in  1929. 


North  American  Earnings 
Up  12.71  per  Cent 

An  i.ncrkask  of  12.71  per  cent  in  the 
earnings  available  for  common  stock 
after  all  costs  is  shown  in  the  earnings 
statement  of  the  North  American  Com¬ 
pany  and  .subsidiaries  for  the  year  ended 
June  30.  'I'his  is  equal  to  $5.06  per 
share  on  the  average  number  of  common 
shares  out.standing,  as  against  $5.01  for 
the  previous  year.  The  consolidated  in¬ 
come  statement  for  the  peritKl  is  shown 
in  the  following  table ; 

Twelve  Moiithfi  Eiide<l 
.lime  30 

1930*  1929 

flropfi  eHriiiiistP .  $147,278,310  $142,545,550 

<>perBtiiiB  expenses, 

tiiaintenaiiee  and  taxes.  75,763,239  74,161,021 

Net  ineotne  from  oi)er- 

ation .  $71,515,070  $68,384,529 

Other  net  ineotne .  6,493,975t  5,260,245 

Total .  $78,009,046  $73,644,774 

Deductions: 

In‘erest  eharRes  (inelud- 
iiiK  amortization  of  bond 

discount  and  expense).,.  19,025,303  18,633,660 

Preferred  dividends  of 

subsidiaries .  10,497,629  10,345,553 

Minorit.v  interests .  2,068,754  2,224,536 

Total  deductions .  $31,591,686  $31,203,750 


Balance  for  depreciation, 

dividends  ann  surplus.  .  $46,417,359  $42,441,023 

.Appropriations  for  de¬ 
preciation  reserves .  15,916,686  15,174,259 


Balance  for  dividetids  and 

surplus .  $30,500,673  $27,266,764 

Dividends  on  North 
•American  preferred 

stock .  1,820,034  1,820,034 


Balance  for  common  stock 

dividends  and  surplus  .  $28,680,639  $25,446,730 

Dividends  on  North 

•American  common  stock  5,658,664  5,064,616 

To  stirplus  after  all  divi¬ 
dends  and  reserves .  $23,021,975  $20,382,113 

Total  to  depreciation  re¬ 
serves  and  to  surplus 

after  all  dividends .  $38,938,661  $35,556,373 

*Excludes  earninRs  of  California  subsidiaries  from 
.lune  12.  1930,  to  .lune  30,  1930,  and  includes  the 
proportion  applicable  to  that  period  of  actual  divi¬ 
dends  only  on  the  common  stock  of  Pacific  Gas  & 
Electric  Company  received  in  consideration  for  the 
North  .American  interests  in  the  California  sub¬ 
sidiaries. 

tlnchides  $1,091,707.50,  representine  stock  divi¬ 
dends  of  non-subsidiary  companies  taken  up  at  value 
at  which  stock  was  chartted  to  surplus  of  issuing 
companv,  and  $76,428. 59  proceeds  from  sale  of  stock 
dividends. 

T 


Energy  Sales  Gain 
16  per  Cent  in  Suburbs 

.SaI.E.S  of  F.I.F.CTRIC  ENERGA'  by  the  five 
companies  composing  the  New  York 
Kdison  System  in  the  six  months  ended 
June  30,  1930,  were  7.4  per  cent  larger 
than  in  the  first  six  months  of  1929, 
Matthew  S.  Sloan,  president,  has  an¬ 
nounced. 

The  total  sales  for  the  first  six  months 
of  1930  were  1,954,771,076  kw.-hr.  For 
the  same  period  in  1929  the  figure  was 
1,819,428,085.  The  total  for  the  entire 
twelve  months  of  1929  was  3,674,193,- 
914  kw.-hr. 

The  greatest  volume  increase  was  in 
Brooklyn,  where  sales  were  43,631,820 


Balance .  $1,957,933  $3,416,257 

Federal  taxes .  217,773  377,161 

Net  profit .  $1,740,160  $3,039,096 


T 

WesHnghouse  Earnings 
Show  Decline 

Westing iior.sE  Electric  &  Manufac¬ 
turing  Company  reports  for  six  months 
ended  June  30,  1930,  net  profit  of 
$8,357,362  after  depreciation,  interest 
and  federal  taxes,  equivalent  to  $3.13  a 
share  on  2,666,315  shares  of  combined 
preferred  and  common  stocks.  This 
compares  with  $13,131,381,  or  $4.92  a 
share  on  combined  shares  in  first  half 
of  1929. 

Net  profit  for  the  quarter  ended 


NO  AGREEMENT  has  yet  been 
reached  on  the  proposed  intercon¬ 
nection  of  New  York  Edi.son  Company 
and  the  other  electrical  subsidiaries  of 
Con.solidated  Gas  Company  with  Ni¬ 
agara  Hudson  Power  Corporation, 
Matthew  S.  Sloan,  president  of  the  first- 
mentioned  company,  said  last  week. 
Rumor  has  persisted  for  some  time  that 
the  physical  merger  of  this  group  is 
imminent. 

The  latest  conjecture  with  regard  to 
the  proposed  merger  is  based  on  the  fact 
that  only  a  portion  of  the  expected 
Niagara  Hudson  Power  5,000,000  share 
preferred  stock  issue  will  be  required 
in  the  Mohawk  Hudson  Power  Company 


T 

Output  Continues  Low 

Energy  production  of  electric  light 
and  power  companies  continues  below 
last  year’s  level,  according  to  the  latest 
weekly  estimate  announced  by  the 
National  Electric  Light  Association. 
Compared  with  corresponding  periods 
in  1929  and  1928,  the  kilowatt-hour  pro¬ 
duction  in  recent  weeks  shows  the  fol¬ 
lowing  rates  of  increase : 


. — Per  Cent  Increase 


Week  Ended 

Over  1929 

Over  1928 

June  21 . 

.  —1.34 

+  11.9 

June  28 . 

.  —2.42 

+  11.9 

July  5 . 

.  —1.70* 

+  15.  1 

July  12 . 

.  —2.52* 

-t-  5.0 

July  11 . 

.  —3  3 

+  88 

♦.Adjusted  for  holiday. 


e.xchange.  A  substantial  block  would 
be  available  for  other  purposes. 

Closer  relations  between  the  com¬ 
panies  in  the  Metropolitan  area  with 
Niagara  Hudson  Power  Corporation 
would  have  evident  economic  advantages 
both  in  production  and  distribution. 
Such  a  merger  would  create  a  system 
with  assets  well  over  two  billions  and 
connecting  the  steam-generating  systems 
of  Consolidated  Gas  with  the  Niagara 
hydro  system.  According  to  unverified 
reports,  engineers  of  the  New  York  Edi¬ 
son  Company  and  Niagara  Hudson 
Power  Corporation  have  completed 
plans  for  the  physical  interconnection  of 
the  two  systems. 


T  T  T 

New  York-Niagara  A\erger 
Still  in  Rumor  Stage 
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Electrical  Manufacturing 
Takes  Upward  Turn 


than  the  s'(hji)  of  larger  companies,  al¬ 
though  both  groups  witnessed  an  up¬ 
ward  turn  during  June.  The  grouj) 
of  smaller  companies  recorded  a  June 
increase  of  1.8  per  cent  over  May,  hut 
was  still  operating  on  a  plane  about  5.8 
per  cent  under  June  last  year.  The 
group  of  larger  companies  reported  June 
operations  0.4  per  cent  over  May,  hut 
6.8  per  cent  under  June,  1929. 


New  York  Metal  Prices 


July  16.  1 9 JO  July  2J.  1930 
Cents  per  Cents  |>er 
Pound  Pound 


Copper,  electrolytic. ... 
I.ead,  .\ni.  S.  A  R.  price 

.\ntinnony . 

Nickel,  inKot . 

Zinc,  spots . 

Tin,  straits . 

.Aluminum,  99  per  cent. 


AH  da  fa  adjusl^d  for  number  of  working  days,  but  not  for  seasonal  var 


160.2  (June) 


roducfive 
activity  A 


1  y^Averaae  month h 
manufacturing  acti 


Previous 


BAROMETER  OF  PRODUCTIVE  ACTIVITY  IN  THE 
ELECTRICAL  MANUFACTURING  PLANTS  OF  THE  UNITED  STATES 


ELECTRICAL  \\  UR\.D—Jiily  26,19311 


Market  Conditions 

ORDERS  for  large  electrical  equipment  in  the  Eastern  district 
are  on  the  increase,  while  smaller  business  is  diminishing. 
Central  station,  railway  and  marine  demand  is  active.  Equip¬ 
ment  business  on  the  Pacific  Coast  is  more  active  this  week,  with 
power  company  orders  in  the  lead. 

- New  England  reports  small  motor  sales  heavy,  but  large 

equipment  business  is  quiet. 

T  T  ▼ 


PACIFIC  COAST 

—Power  co.mi'any  purchases  pre¬ 
dominate,  especially  for  machinery, 
including  substation  and  distribu¬ 
tion  transformers,  switchboards  and 
meters.  Motor  purchases  are  slow 
because  industrial  plants  are  buying 
only  for  maintenance. 

— Dealers’  business  is  fair.  New 
radio  business  is  beginning  to  be 
felt.  Department  stores  report 
comparatively  little  reaction  to  their 
appliance  demonstrations.  Con¬ 
tracting  business  is  better,  with 
hopeful  indications  in  the  next  fezv 
weeks. 

The  week’s  outstanding  sale  covered 
10,000-kva.  Westinghouse  transformers 
for  Seattle  territory  valued  at  $190,000. 
Other  sizable  machinery  orders  in¬ 
cluded  $50,000  worth  of  oil  circuit 
breakers  for  Seattle,  $15,000  worth  for 
Portland  and  $40,000  worth  for  San 
Francisco,  a  $70,000  General  Electric 
switchboard  for  station  G,  San  Fran¬ 
cisco  and  a  $20,000  General  Electric 
switchboard  for  Stockton. 

Street-lighting  business  is  limited  to 
comparatively  small  jobs,  though  there 
are  many  of  these,  principally  in  north¬ 
ern  California,  such  as  a  $6,000  aw'ard 
for  Oakland,  a  $17,000  award  for 
Fresno,  a  37-standard  job  for  Gustine, 
48  standards  for  Sacramento  and  a  ten- 
block  job  for  Richmond  in  preparation 
for  the  Ford  plant.  The  outstanding 
job  is  a  $25,000  Los  Angeles  award. 
It  is  estimated  that  there  are  250  out¬ 
door  miniature  golf  links  in  California, 
each  needing  a  $150  electrical  installa¬ 
tion.  Several  hotels  have  been  built,  such 
as  a  $250,000  structure  for  Sonora  and  a 
$300,000  addition  to  the  Mission  Inn  at 
Riverside.  Real  estate  activity  is  in¬ 
creasing  and  bungalow  and  small  cot¬ 
tage  building  is  distinctly  better.  The 
Southern  Pacific  Company  announces 
the  double  tracking  of  its  main  coast 
line  from  Santa  Barbara  north  toward 
San  Francisco,  necessitating  300  rail- 
miles  of  equipment.  Hospitals  feature 
the  larger  construction,  including  a 
$342,000  bid  for  Palo  Alto  and  a  similar 
structure  for  San  Mateo  County. 


Employment  in  logging  camps  and 
sawmills  in  Washington,  Oregon  and 
Idaho  is  now  at  lowest  level  since  1920 
and.  it  is  stated,  approximately  50,000 
lumber  workers  in  the  Pacific  North¬ 
west  are  either  on  part  time  or  without 
work  and  there  is  no  prospect  for  any¬ 
thing  like  full-time  work  in  the  industry 
before  the  early  part  of  next  year. 
•Sales  of  electrical  materials  and  motors 
to  these  sources,  naturally,  are  at  abso¬ 
lute  minimum,  buying  being  only  for 
replacements.  Eugene,  Ore.,  water 
l)oard  awarded  a  contract  for  a  600-kw. 
turbo-generator  unit  to  General  Elec¬ 
tric  Company  for  $96,500  and  for  a 
1,400-hp.  Erie  boiler  to  Gordon  & 
Finbheimer  of  Portland  for  $56,896. 
Westinghouse,  bidding  $26,449,  sub¬ 
mitted  best  offer  to  board  of  contracts 
and  awards,  Tacoma,  for  furnishing 
eleven  single-phase  outdoor  type  and 
three  single-phase  indoor  type  induction 
feed-voltage  regulators.  Motor  sales 
reported  last  week  included  21  machines 
from  40  hp.  down  to  dealers  and  for 
irrigation  districts,  six  20-hp.  machines 
to  a  port  of  Pc.’tland  grain  elevator, 
ten  1-hp.  motors  for  apple  washers,  ten 
from  30  hp.  down  to  a  fish  cannery  at 
Kamchatka  and  about  twelve  2-  and 
3-hp.  motors  for  a  vegetable  cannery  in 
Puget  Sound  district.  Several  sales  of 
small  floodlighting  units  for  miniature 
golf  courses  were  reported. 

CONSTRUCTION  PROJECTS 

Montebello,  Calif.,  will  receive  bids  until 
August  4  and  Ventura,  Calif.,  until  Au¬ 
gust  5  for  ornamental  lighting  systems.  San 
Rafael,  Redwood  City,  Porterville  and 
Glendale,  Calif.,  plan  ornamental  lighting 
systems.  Great  Northern  Power  Com¬ 
pany,  Seattle,  Wash.,  plans  hydro-electric 
power  plant  on  Sultan  and  Skykomish 
Rivers,  to  cost  over  $2,000,000,  with  trans¬ 
mission  system.  Shelby,  Mont.,  contem¬ 
plates  municipal  electric  light  and  power 
plant.  Dillon,  Mont.,  will  soon  take  bids 
for  an  ornamental  lighting  system.  South¬ 
ern  Colorado  Power  Company,  Pueblo, 
Colo.,  will  make  extensions  in  power  sub¬ 
station  at  Junta,  Colo.,  and  rebuild  40-mile 
transmission  line.  Salt  River  Valley  Water 
Users’  Association  and  Arizona  Edison 
Company,  Phoenix,  Ariz.,  plan  joint  trans¬ 
mission  line  and  three  power  substations  to 
cost  $450,000.  Tucumcari  Power  &  Light 
Company.  Tucumcari,  N,  M.,  plans  addi¬ 
tion  to  power  plant. 


SOUTHWEST 

— The  improvement  noted  in  la.<!t 
rveek’s  report  has  continued  and  the 
large  manufacturers  say  that  the 
demand  for  meters,  motors  and 
transformers  in  stock  sises  has  been 
considerably  better  in  the  past  week 

Large  power  companies  have  placed 
several  good-sized  orders  for  meters  and 
distribution  transformers.  One  of  the 
large  mining  companies  has  placed  an 
order  for  a  2,000-kva.  transformer  with 
switching  equipment  to  cost  $12,000. 

CONSTRUCTION  PROJECTS 

Caruthersville,  Mo.,  plans  municipal  elec¬ 
tric  light  and  power  plant  and  system,  re¬ 
ported  to  cost  $90,000.  Illinois  Terminal 
Railroad  System,  St.  Louis,  Mo.,  has  plans 
for  terminal  warehouse  to  cost  $15,000,000. 
Oklahoma  Gas  &  Electric  Company,  Okla¬ 
homa  City,  Okla.,  plans  power  plant  to 
cost  $200,000.  Pawhuska,  Okla.,  plans  ex¬ 
tensions  in  municipal  electric  power  plant. 
Grand  Hydro-Electric  Company,  Tulsa, 
Okla.,  will  soon  take  bids  for  a  hydro¬ 
electric  power  plant  to  cost  about  $500,000. 
West  Memphis  Power  &  Water  Company. 
West  Memphis,  Ark.,  plans  power  plant  to 
cost  over  $90,000.  Morgan  City,  La.,  has 
authorized  bonds  for$175,000,  for  a  munici¬ 
pal  light  and  power  plant. 

❖ 

MIDDLE  WEST 

— Equipment  business  continues 
TO  SHOW  slight  improvement  in  the 
Middle  West  district  although  there 
are  indications  that  big  equipment 
orders  are  being  postponed.  There 
is  a  substantial  volume  of  businejis 
in  street  and  ornamental  lighting. 

Additional  equipment  for  and  addi¬ 
tions  to  several  of  the  smaller  power 
plants  are  announced  this  week  and  cir¬ 
cuit  revision  work  is  going  along  at 
approximately  the  normal  rate. 

Lighting  equipment  for  airports  is 
giving  rise  to  a  substantial  volume  of 
business  in  several  sections. 

CONSTRUCTION  PROJECTS 

Madison,  Wis.,  plans  ornamental  light¬ 
ing  system  on  State  Street.  Whitefish  Bay, 
Wis.,  will  take  bids  for  an  ornamental 
lighting  system.  Wilcox-Rich  Corporation. 
Saginaw,  Mich.,  has  filed  plans  for  addi¬ 
tion  to  automobile  equipment  plant  to  cost 
$150,000.  Commonwealth  Edison  Com¬ 
pany,  Chicago,  Ill.,  has  filed  plans  for  an 
equipment  storage  and  service  plant  to  cost 
$200,000,  and  for  a  power  substation  on 
Sedgwick  Street.  Granite  City  Steel  Com¬ 
pany,  Granite  City,  Ill.,  will  carry  out 
plant  expansion  and  improvements  to  cost 
$500,000.  State  Line  Generating  Company. 
Hammond,  Ind.,  has  plans  under  way  for 
two  additional  units  at  steam-operated  elec¬ 
tric  generating  plant  to  cost  over  $5,000,- 
000.  Bendix  Aviation  Corporation,  South 
Bend.  Ind.,  has  filed  plans  for  addition  to 
aircraft  and  automotive  equipment  plant  to 
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cost  $100,000.  Northern  Indiana  Public 
Service  Company,  Hammond,  Ind.,  has 
plans  for  a  power  substation  to  cost  $80,- 
000.  Air  Corps,  Chanute  Field,  Rantoul, 
Ill.,  will  take  bids  until  August  4  for  elec¬ 
trical  supplies.  Material  Division,  Air 
Corps,  Wright  Field,  Dayton,  Ohio,  will 
take  bids  until  July  30  for  635  generator 
units  (Circular  51).  Minot,  N.  D.,  has 
authorized  an  ornamental  lighting  system. 
Pierre,  S.  D.,  plans  addition  in  municipal 
electric  light  and  power  plant  to  cost  $125,- 
000.  Minnesota  Power  &  I-ight  Company, 
Duluth,  Minn.,  plans  rebuilding  of  power 
plant  at  Cloquet,  Minn.  St.  Charles,  Minn., 
contemplates  extensions  in  municipal  power 
l)Iant  to  cost  about  $50,000.  Caniesto 
Cliffs  Iron  Mining  Company,  Coleraine, 
Minn.,  plans  mining  plant  to  cost  $100,000. 
West  Point,  Neb.,  will  install  additional 
equipment  in  municipal  light  and  power 
plant. 

❖ 

NEW  ENGLAND 

— DuRINC  the  1>.\.ST  week  SALE.S  of 
hcai'y  electrical  equipment  were 
quieter;  negotiations  for  a  number 
of  orders  for  heavy  mill  equipment 
are  under  way,  but  manufacturers 
are  of  the  opinion  that  some  delay 
may  be  expected  before  orders  are 
closed.  Small  motor  .wles  continue 
to  maintain  a  steady  trend. 

Sales  for  this  district  recorded  re¬ 
cently  by  one  prominent  manufacturer 
amounted  to  more  than  $33,(K)().  Small 
switches  and  control  apparatus  are  in 
fair  demand  and  scheduled  materials 
sold  during  the  past  month  compare 
well  with  the  volume  reported  for  last 
year  at  this  time,  according  to  one 
prominent  manufacturer.  Central-sta¬ 
tion  supplies  are  spotty.  Recently  sub¬ 
station  e(iuipment  orders  were  placed 
which  amounted  to  about  $8,000 ;  one 
manufacturer  reports  a  steady  demand 
for  line  materials;  transformers  are 
moving  well  on  single  orders  as  a  rule; 
line  materials  are  less  active. 

.Some  electric  specialties  are  active 
and  are  attracting  interest ;  street  traffic 
signals  are  receiving  much  attention  and 
orders  received  by  one  prominent  man¬ 
ufacturer  are  far  in  excess  of  those  of 
last  year.  Electric  time  piece  sales  are 
gaining;  one  group  of  distributors  re¬ 
ports  sales  of  more  than  40  electric- 
controlled  clocks  in  one  eastern  Massa¬ 
chusetts  city  last  week.  Merchandising 
is  making  encouraging  strides  in  Maine 
and  eastern  Massachusetts,  reports 
showing  steady  gains  over  last  year, 
h'lectric  range  sales  are  ahead ;  refrig¬ 
erators  are  active. 

CONSTRL'CTIOX  PROJKCTS 

Strathmore  Paper  Company,  Mit- 
tineague.  Mass.,  contemplates  plant  at  West 
.Springfield,  Mass.,  to  cost  $125,000.  Merri- 
mac  Chemical  Company,  Everett,  Mass., 
will  build  additions  and  make  improve¬ 
ments  to  cost  over  $150,000.  United  Illumi¬ 
nating  Company.  New  Haven.  Conn.,  has 
fded  plans  for  jxnver  suhstati(»ns  at  West 
Haven  and  Hamden,  Conn.  Johnson 


Brothers,  Bristol,  Conn.,  plan  hydro-elec¬ 
tric  power  plant  on  Fall  Mountain  for 
domestic  service  in  that  district. 


EASTERN 

— Sizable  account  for  electrical 
EQUIPMENT  continues  under  a  good 
momentum  in  the  New  York  dis¬ 
trict,  and,  on  the  contrary,  smaller 
business  seems  to  be  diminishing. 

In  other  words,  the  bulk  of  orders 
is  coming  from  the  larger  utility 
and  industrial  interests,  and  the 
more  modest  buyers  of  apparatus 
are  out  of  the  market. 

— Central-.station  demand  is  hold¬ 
ing  up  well,  with  an  improved  vol¬ 
ume  of  inquiries.  Both  railway 
and  marine  accounts  are  recording 
substantial  commitments  and  the 
outlook  is  fax'orable  for  continu¬ 
ance.  Electric  refrigerators  are 
scoring  some  excellent  sales  totals, 
as  are  other  larger  domestic  electric 
appliances. 

An  Indiana  central  station  has  con- 
traded  with  a  New  York  manufacturer 
for  switchgear  to  an  amount  of  $35,000. 
A  power  company  in  central  New  York 
has  purchased  switchgear  and  acces¬ 
sories  from  a  state  maker,  costing  about 
$60,0(X),  A  Missouri  power  utility  has 
closed  with  a  New  York  manufacturer 
for  a  battery  of  ten  20,000  kva.  trans¬ 
formers,  with  132,000  volts  for  main 
line  distribution,  for  a  new  power  proj¬ 
ect.  A  metropolitan  central  station  has 
given  an  order  for  cable  to  a  local  man¬ 
ufacturer,  totaling  $65,000. 

Electric  insulator  busine.ss  is  moving 
at  an  encouraging  pace  both  for  heavy 
and  light  service.  Two  of  the  largest 
manufacturers  in  this  line  are  running 
on  a  capacity  production  schedule,  with 
one  company  exceeding  its  output  at 
this  time  last  year;  heavy  strain  type 
units  have  been  securing  some  record 
orders.  A  manufacturer  of  transformers 
in  the  Middle  West  says  that  business 
is  good,  with  June  sales  higher  than  in 
the  corresponding  month  of  1929.  A 
leading  producer  of  steam  generator 
units,  condensers  and  other  power  sta¬ 
tion  equipment  reports  a  healthy  de¬ 
mand,  with  business  for  the  first  six 
months  exceeding  that  for  the  .same 
period  of  last  year,  and  with  unfilled 
orders  on  hand  approximating  $10,000,- 
000;  plants  are  operating  to  capacity. 
The  Salt  Lake  &  Utah  Railroad  has 
contracted  for  one  electric  freight  loco¬ 
motive  with  the  Baldwin  Locomotive 
Works,  the  electric  equipment  to  be  fur¬ 
nished  by  the  Westinghouse  Electric  & 
Manufacturing  Company.  In  the  line 
of  railroad  rolling  stock,  the  Detroit 
Edison  Company  has  purchased  five 
hopper  cars  from  the  American  Car  & 
iMnmdry  Company.  The  Solvay  Proc¬ 


ess  Company,  Syracuse,  N.  Y.,  which 
is  carrying  out  a  $5,000,000  expansion 
program,  will  purchase  some  rolling 
stock.  A  New  York  manufacturer  of 
heavy  marine  electrical  equipment  has 
secured  a  contract  totaling  $115,000  for 
electric  propelling  apparatus,  motors  and 
other  electrical  machinery  for  two  new 
vessels  to  be  built  at  the  yards  of  the 
Newport  News  Ship  Building  &  Dry 
Dock  Company. 

CONSTRUCTION  PROJKCTS 

American  Can  Company,  New  York,  will 
proceed  with  plant  at  Terre  Haute,  Ind., 
to  cost  $1,000,000.  Signal  Supply  Officer, 
Army  Base,  Brooklyn,  N.  Y.,  will  receive 
bids  until  August  5  for  200  ammeters,  con¬ 
densers,  insulators,  bracket  mountings,  etc. 
(Circular  4).  New  York  Central  Railroad 
Company,  New  York,  has  filed  plans  for 
four-story  power  substation  to  cost  $110,- 
000.  Buffalo  Produce  Exchange,  Buffalo, 
N.  Y.,  plans  public  market  with  power 
house,  cold  storage  and  refrigerating  plant, 
to  cost  over  $1,000,000.  Buffalo  General 
Electric  Company,  Buffalo,  N.  Y.,  has 
plans  for  power  substations  to  cost  $80,(K)0. 
Department  of  Institutions  and  Agencies, 
Trenton,  N.  J.,  will  receive  bids  until 
July  29  for  switchboards  for  institution  at 
Hillsdale.  New  York  Shipbuilding  Com¬ 
pany,  Camden,  N.  J.,  contemplates  addi¬ 
tional  shipways  and  shops  to  cost  over 
$150,000.  Rose  Mills,  Inc.,  Philadelphia, 
Pa.,  has  filed  plans  for  generator  house  at 
textile  mill.  Federal  Cold  Storage  Com¬ 
pany,  Pittsburgh,  Pa.,  has  plans  for  cold 
storage  and  refrigerating  plant  to  cost 
$2,000,000.  Chemical  Warfare  Service, 
Edgewood  Arsenal,  Md.,  will  receive  bids 
until  July  9  for  electrical  supplies  (Cir¬ 
cular  5).  Department  of  Commerce.  Wash¬ 
ington,  D.  C.,  will  receive  bids  until  July 
29  for  engine-driven  generator  sets.  Board 
of  District  Commissioners,  Washington, 
D.  C.,  will  receive  bids  until  .August  5  for 
two  200-kva.  transformers. 


SOUTHEAST 

— The  volume  of  orders  in  the 
Southeast  district  this  zvcck  is  some¬ 
what  limited.  There  are  indications 
that  buyers  are  still  follozving  a  con- 
sen^ative  policy  pending  definite 
signs  of  an  upzvard  move  in  general 
business. 

A  few  sizable  orders  originating  with 
power  companies  are  reported.  Some 
substantial  extension  jobs  are  projected 
and  the  outlook  is  for  a  very  fair  volume 
of  business  for  the  early  fall. 

CONSTRUCTION  I'ROJKCTS 

Page  Power  Company,  Luray,  Va.,  is 
projecting  plans  for  hydro-electric  power 
development  to  cost  $500,000.  Northern 
Virginia  Power  Company,  Winchester, 
Va.,  plans  transmission  lines  in  vicinity  of 
Charleston,  W.  Va.  .American  Rolling 
Mill  Company,  Afiddletown,  Ohio,  plans 
expansion  and  inq)rovements  in  steel  mill 
at  .Ashland.  Ky.,  to  cost  $1,000,000.  Ten- 
nes.see  Electric  Power  Company.  Chatta¬ 
nooga,  Tenn.,  will  make  extensions  in  sub¬ 
stations  and  transmission  lines  at  Nash¬ 
ville,  'I'enn..  to  cost  $1(M),000. 
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New  Equipment  Available 


Relative  Humidity 
Recorded  Directly 

Direct  and  contincocs  recording  of 
relative  humidity  is  accomplished  hy  a 
of  a  device  recently  placed  on  the  market 
an  in-  hy  the  Leeds  &  Northrup  Company, 
.ranom-  Philadelphia.  The  complete  equipment 
;1  with  for  recording  and  measuring  the  relative 
niently  humidity  consists  of  two  separate  elec- 
hridge  trical  units,  a  wet  and  dry  hull)  ap- 
der  is  paratus  and  a  recorder. 

The  wet  and  dry  bulb  apparatus  con¬ 
es  ap-  sists  of  two  similar  electrical  resistance 
:urrent  thermometers  mounted  in  a  tunnel 
:  down  through  which  a  stream  of  air  under 
test  is  drawn  by  a  small  exhaust  fan. 
One  thermometer  is  kept  wet  by  a  wick 
extending  into  a  tank  of  water. 

A  standard  Leeds  &  Northrup  re¬ 
corder  for  use  with  the  resistance  ther- 
.  mometer  has  a  special  combination  cir¬ 

cuit  for  recording  relative  humidity 
of  the  directly,  within  the  limits  of  20  and 
similar  100  per  cent  and  a  temperature  range 
Led  bv  of  0  to  80  deg.  C.  Within  this  range 
ced  by  the  recorder  is  sensitive  to  a  change 
Cleve-  of  about  0.5  per  cent  relative  humidity. 

riie  limit  of  error  is  within  1.5  per  cent, 
re  car-  The  recorder  draws  a  continuous  curve 
in  gear  on  a  chart  10  in.  wide. 


Quartz  Rod  Thermostat 
Accurate  and  Inexpensive 

.\cci'RACY  TO  A  HIGH  DEGREE,  together 
with  low  cost,  is  the  claim  for  a  (juartz 
rod  thermostat  for  controlling  the  tem¬ 
perature  of  soft  metal  melting  pot^ 


Fixtures  for  Wiring  Show  Win- 
IH)WS  which,  according  to  the  manufac¬ 
turer.  are  ine.xpensive,  neat  and  easily 
installed  have  recently  lieen  placed  on 
the  market  by  the  W'iremold  Company. 
Hartford,  Conn.  The  new  show  win¬ 
dow  lighting  outfit  is  installed  and 


which  is  manufactured  by  the  General 
IClectric  Company. 

riie  thermostat  consists  of  an  in¬ 
closed  switch  with  a  nickel-chrome  iron 
tube  extending  from  its  base  and  sur¬ 
rounding  a  steel  piston  and  quartz  ro<l. 
It  has  a  temperature  range  of  450  to 
950  deg.  F.  and  will  control  tempera¬ 
tures  to  within  plus  or  minus  14  deg.  F. 
of  its  setting. 


Faults  Located  Easily 
by  High-Tension  Finder 

Grounds 


SHORT  C  IRC  UITS  between  |  J 

phases  in  a  power  distribution  system  ■  1^ 

may  be  rapiclly  and  accurately  located 

by  a  high-tension  faultfinder  recently  Vm 

placed  on  the  market  by  the  Siemens  & 

Halske  Company,  according  to  t 

.American  representatives,  Herman  H. 

The  high-tension  measuring  bridge  of  I 

this  instrument  is  designed  on  the  prin-  [ 

ciple  of  the  Wheatstone  bridge.  All 
parts  are  mounted  on  a  highly  insulated 
molded  composition  panel,  which  is 
sulated  from  the  earth  by  tubes  of  sim¬ 
ilar  material,  and  the  instrument  will  ually.  A  magnetic  brake  brings  the 
safely  withstand  tests  on  voltages  up  mechanism  to  a  stop, 
to  approximately  50  kv.  The  sliding  The  apparatus  mounts  on  the  side  of 
contact,  which  consists  of  a  silver  roller  the  columns  of  the  structure  and  occu- 
in  a  carriage,  is  fed  with  a  high-voltage  pies  little  room. 


assembled  in  the  u.sual  way  from  W’i re¬ 
mold  material.  It  is  designed  to  accom¬ 
modate  all  standard  make  reflectors, 
such  as  “Holophane,”  “X-ray,”  “Per- 
maflector  Nevins,”  and  others. 


Cracking  Device  Makes 
Substitute  for  Hydrogen 

An  industrial  gas,  called  “Electro- 
i.ENE,^’  which,  it  is  claimed,  is  better  than 
hydrogen  in  many  applications,  can  now 
be  produced  by  feeding  steam  and  gas 
or  other  hydrocarbons  into  an  electric 
cracking  device  developed  by  the  Gen¬ 
eral  Electric  Company. 

This  device  occupies  only  a  small 
amount  of  space,  varying  according  to 
the  amount  of  gas  reejuired.  The  heat 
necessary  for  the  cracking  process  is 
generated  by  electricity.  A  typical  in¬ 
stallation  for  producing  1,500  cu.ft.  per 
hour  would  be  in  the  form  of  a  cylin¬ 
drical  shell  7  ft.  in  diameter  and  about 
10  ft.  high. 

Electrolene  can  be  produced  at  about 
one-tenth  the  cost  of  hydrogen,  accord¬ 
ing  to  the  manufacturer.  It  is  espe¬ 
cially  valuable  for  use  in  electric  fur¬ 
naces  with  controllable  atmospheres,  in 


heat-treating  work,  brazing,  etc.  It  is 
said  to  burn  with  a  higher  flame  tem- 
|)erature  than  hydrogen.  It  is  composed 
largely  of  hydrogen  and  carbon 
monoxide. 

T 

Push-Button  Starting  Switch 
Protects  Small  Motors 

I'oR  CONVEX lE.NT  STARTING  and  Stopping 
of  small  d.c.  and  polyphase  a.c.  motors 
a  new  two-pole,  push-button-operated 
starting  switch  with  thermal  overload 
relays  is  offered  by  Cutler-Hammer. 
Inc.,  Milwaukee,  Wis. 

This  starting  switch  can  be  used  with 
d.c.  motors  up  to  4  hp.,  115  volts  and 
i  hp.,  230  volts  or  with  a.c.  motors — 
single,  two  or  three  phase  up  to  2  hp.. 


110  to  550  volts.  Small  in  size,  the  in¬ 
closing  case  is  a  standard  wiring  box. 
The  switch  can  be  mounted  right  on  the 
machine,  at  the  operator’s  finger  tips. 
For  machinery  builders,  an  open  type 
switch  for  building  directly  into  the 
machine  is  offered. 

The  thermal  overload  relays  allow 
working  the  motor  to  the  limit,  yet  dis¬ 
connect  it  as  soon  as  an  overload  be¬ 
comes  dangerous  to  the  motor. 

T 

Motor  Operates  Safely 
in  Explosive  Vapors 

\'ai>or-i*rooe  construction,  which  will 
permit  safe  operation  in  explosive 
vapors,  is  the  claim  for  a  new  type  of 
motor  announced  by  the  Master  Elec¬ 
tric  Company,  Dayton,  Ohio.  This  ma¬ 
chine  carries  the  label  of  the  National 
Board  of  Fire  Underwriters. 

The  design  of  the  Master  motor  in¬ 
corporates  high  starting  torque,  high 
overload  capacity,  cool  running,  quiet 
operation,  vertical  or  horizontal  mount¬ 
ing,  large  over-size  bearings  and  inter¬ 
changeable  mounting  dimensions,  ac¬ 
cording  to  the  manufacturer. 

One-third  to  one-eighth  horsepower 
sizes  are  available  in  this  machine,  and 
it  is  possible  to  get  them  custom  built. 

T 

Improved  Meter  Service  Switches 
having  blades  of  double-break  construc¬ 
tion  and  visible  contacts  are  announced 
by  the  Trumbull  Electric  Manufacturing 
Company.  Other  improvements  incor¬ 
porated  in  the  design  of  this  line  of 
switches  are  line  connections  that  go 
straight  through  the  box,  side-hinge 
covers,  and  shutters  which  contain  twist 
outs  to  take  bottom-connected  standard¬ 
ized  meters.  These  switches  are  listed 
as  standard  hy  the  Underwriters’  Labo¬ 
ratories,  according  to  the  manufacturer. 

T 

Welder  Rated 
at  600  Amp. 

A  NEW  WELDER  WITH  A  RATING  of  600 
amp.  has  recently  been  announced  and 
placed  on  the  market  by  the  Lincoln 
Electric  Company,  Cleveland. 

The  new  welder  may  be  had  in  either 
the  portable  or  stationary  truck  type. 
It  is  a  motor-driven,  single-operator, 
variable-voltage  machine  and  has  a  cur¬ 
rent  range  of  from  180  to  750  amp.  The 
working  mechanism  of  all  controls  is 
contained  in  a  ventilated  inclosed  steel 
cabinet  with  hand  regulators  and  switches 
mounted  on  a  panel  which  forms  a  side 
of  the  cabinet.  The  control  panel  con¬ 
tains  rheostat,  diverter  switch,  safety 
starter  switch,  volt-ammeter  and  wing 
nut  terminals  for  cables  and  is  mounted 
directly  over  the  motor-generator. 


Device  Protects  Bushings 
Against  Thermal  Expansion 

A  TYPE  OF  JOINT  to  protect  bushings 
of  oil  circuit  breakers,  transformers, 
etc.,  against  thermal  expansion  of  their 
conductors  and  disalignment  due  to 
unequal  settling  of  structure  footings  is 
announced  by  the  Delta-Star  Electric 


Utmipany.  Chicago,  Ill.  When  leads  are 
long  or  the  arrangement  requires  a  rigid 
conductor,  it  is  usually  necessary  to 
carry  at  least  part  of  the  conductor 
weight  on  the  bushing. 

The  joint  carries  the  weight  on  a 
spring,  the  stiffness  of  which  can  be 
regulated  to  the  amount  of  load  carried. 
Alignment  is  maintained  by  two  studs 
extending  part  way  through  the  spring 
and  by  the  current-carrying  laminations 
themselves,  which  easily  deflect  along  a 
parallel  to  the  conductor. 

T 

Flush  Type  Cabinets 
for  Toggle  Switches 

Flush  type  pranch  circuit  cabinets 
for  toggle  switches  have  been  announced 
by  the  Wadsworth  Electric  Manufactur¬ 
ing  Company.  Inc.,  Covington,  Ky. 
Cabinets  are  designed  to  accommodate 
any  standard  make  of  toggle  switch. 
Catalog  No.  4  ft.  is  so  designed  that 
toggle  switch  assembly  is  below  cut-out 
base,  the  Catalogs  Nos.  6  ft.,  8  ft.. 
10  ft.  and  12  ft.  have  them  arranged  on 
both  sides  of  cut-out  base.  This  ar¬ 
rangement  makes  for  a  well-propor¬ 
tioned  cabinet,  simplifies  wiring,  and 
effects  quite  a  saving  of  wire.  Toggle 
switches  cannot  be  attached  directly  to 
trim,  but  to  adjustable  bridges  in  cabi¬ 
net,  thus  making  it  possible  to  remove 
the  trim  without  disturbing  the  toggle 
switch  assembly.  The  rectangular 
knockouts  in  trim  can  easily  be  removed 
to  install  toggle  switches,  thus  permit¬ 
ting  any  number  of  switches  to  be  in¬ 
stalled  up  to  the  number  of  circuits  in 
the  c.'ibinet. 
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